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REPORT  OF  THE  METROPOLITAN   DISTRICT 
WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Commonwealth 
of  Massachusetts  in  General  Court  assembled. 
The  Metropolitan  District  Water  Supply  Commission,  established  under  the 
provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  for  the  year 
ending  November  30,  1936,  its 

ELEVENTH  ANNUAL  REPORT 
I.   Oeganization  and  Administration 

Eugene  C.  Hultman  continued  during  the  year  as  Chairman  of  the  Commission 
and  Thomas  D.  Lavelle  as  Associate  Commissioner,  the  latter  being  reappointed. 
Charles  M.  Davenport  continued  as  Associate  Commissioner  until  August  12, 
when  he  was  succeeded  by  Edward  J.  Kelley  of  Worcester.  R.  Nelson  Molt  con- 
tinued as  Secretary.  Three  special  agents  under  the  direction  of  the  Commission 
continued  to  care  for  the  property  acquired  by  the  Commission  in  the  Swift  River 
and  Ware  River  areas. 

Real  Estate  purchasing  agents  and  conveyancers  and  other  experts  were  em- 
ployed as  needed.  The  engineering  and  clerical  force  of  the  engineering  department 
averaged  157  employees  during  the  year.  The  maximum  number  employed  at 
any  one  time  by  contractors  on  the  various  construction  projects  during  the  year 
was  706  persons.  In  addition,  a  maximum  of  102  persons  was  employed  on  force 
account  by  the  Commission  for  forestry  work,  the  removal  of  bodies  and  miscel- 
laneous work  of  maintenance. 

Under  the  instruction  of  the  Governor  and  Council,  as  an  unemployment  relief 
measure,  the  Commission,  starting  in  April,  employed  men  on  a  project  to  clear 
the  trees  and  brush  areas  below  the  future  reservoir  flow  line  which  have  been 
acquired  by  the  Commonwealth  and  upon  which  there  is  no  valuable  standing 
timber.  An  average  weekly  force  of  about  2,600  men  was  employed  by  the  Com- 
mission continuously  on  this  work  commencing  about  May  1,  1936,  the  maximum 
being  about  3,200  in  June.  Suitable  hardwoods  were  cut  and  stacked  for  future 
disposal  as  cordwood,  and  other  materials  from  the  clearing  operations  were  piled 
for  burning.  This  project  was  undertaken  at  this  time  as  an  unemployment  relief 
measure. 

It  was  necessary  to  substantially  increase  the  clerical  force  of  the  Commission's 
office  in  Boston  to  take  care  of  the  additional  work  in  connection  with  the  Quabbin 
Reservoir  clearing  project. 

The  Commission  continued,  through  duly  appointed  agents,  the  direction  of  the 
town  government  of  the  Town  of  Prescott,  as  provided  by  Chapter  340  of  the 
Acts  of  1928.  A  financial  statement  for  the  town  is  included  in  the  Commission's 
report  to  the  Commissioner  of  Corporations  and  Taxations. 

During  the  year,  disposition  by  trial  was  made  by  the  Attorney  General  as 
Counsel  for  the  Commission  of  pending  petitions  in  the  Superior  Courts  brought 
by  five  owners  of  water  privileges  on  the  Ware  River  for  damages  claimed  b}^  diver- 
sion of  the  waters  of  the  Ware  River,  and  of  one  owner  of  a  water  privilege  on 
Beaver  Brook  for  damages  claimed  by  the  diversion  of  the  waters  of  Beaver  Brook. 

II.   Engineering  Department 

Frank  E.  Winsor  continued  as  Chief  Engineer,  Karl  R.  Kennison  as  Assistant 
Chief  Engineer,  and  Walton  H.  Sears  as  Mechanical  Engineer. 

The  field  divisions  continued  as  follows :  Quabbin  Reservoir  Division  at  Enfield, 
in  charge  of  N.  LeRoy  Hammond  until  October  31;  Quabbin  Aqueduct  Division 
at  Coldbrook  in  charge  of  William  W.  Peabody  until  October  31,  and  thereafter 
a  consolidation  of  both  divisions  into  the  Quabbin  Reservoir  and  Aqueduct  Division 
in  charge  of  William  W.  Peabody. 

Charles  T.  Main,  Inc.,  of  Boston,  was  employed  from  time  to  time  as  a  general 
consultant  on  mill  and  water  power  damages  and  also  on  the  design  of  the  dam  and 
dike  of  Quabbin  Reservoir.  Dr.  Charles  P.  Berkey  of  Columbia  University  con- 
tinued as  consulting  geologist.  Other  consultants  were  employed  from  time  to 
time  as  needed. 
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III.  Offices 
The  office  of  the  Commission  and  of  the  Chief  Engineer  continued  on  the  ninth 
floor  of  the  Metropohtan  District  Commission  Building  at  20  Somerset  Street, 
Boston.  A  branch  office  in  Enfield  was  established  on  April  27  for  the  Quabbin 
Reservoir  clearing  project.  Offices  at  various  places  on  the  work  were  occupied 
from  time  to  time  as  required  and  the  laboratories  for  water  analysis  and  soil 
testing  were  continued  at  Enfield. 

IV.   Real  Estate  and  Water  Rights 

The  Commission  for  reservoir  purposes  and  sanitary  protection,  has  acquired  a 
total  of  approximately  67,415  acres  of  land  in  the  Swift  River  watershed,  and  for 
sanitary  protection  and  construction  purposes  in  the  Ware  River  watershed  a 
total  of  about  10,575  acres. 

The  Commission's  petition  for  a  new  board  of  referees  to  rehear  the  petition  of 
Maher  and  Duggan,  owners  of  land  in  Greenwich,  is  still  pending  in  the  Supreme 
Judicial  Court. 

V.  Ware  River  Supply 

The  Rutland-Holden  sewer  was  operated  throughout  the  year  to  divert  from  the 
Ware  and  Wachusett  watersheds  the  sewage  of  the  U.  S.  Veterans  Hospital  and 
the  State  Sanatorium  in  Rutland. 

The  temporary  chlorinating  plant  in  the  upper  watershed  of  the  Ware  River 
was  operated  from  time  to  time  as  required. 

Water  was  diverted  from  the  Ware  River  from  time  to  time  between  December 
1, 1935,  and  March  18,  inclusive. 

VI.  Swift  River  Supply 

Real  estate  and  topographic  surveys  were  continued  during  the  year.  Refor- 
estation of  areas  above  the  flow  line  of  Quabbin  Reservoir  was  continued  and 
nurseries  established  and  maintained. 

The  Two  Companies,  Inc.,  practically  completed  the  work  under  Contract  38, 
for  the  construction  of  a  core  wall  to  sound  rock  at  the  site  of  the  main  dam  of 
Quabbin  Reservoir,  thus  preparing  the  foundations  for  the  construction  of  the 
main  dam  embankment  and  spillway. 

The  pohcy  of  pubhcly  advertising  for  bids  on  all  construction  work  was  con- 
tinued and  Contract  47  was  awarded  on  April  21  to  Vincent  Caira,  Newtonville, 
the  lowest  bidder,  for  constructing  the  service  building  and  the  head  house  at 
Shaft  12  of  Quabbin  Aqueduct  in  the  Town  of  Greenwich.  Work  has  been  in 
progress  under  this  contract. 

Cenedella  &  Company  practically  completed  the  work  under  Contract  49,  for 
excavating  diversion  channels  at  Shafts  11 A  and  12  of  Quabbin  Aqueduct  and 
between  the  East  and  Middle  branches  of  the  Swift  River. 

The  Arthur  A.  Johnson  Corporation  continued  the  work  under  Contract  50, 
for  constructing  the  embankment  of  the  dike  of  Quabbin  Reservoir.  The  central 
portion  of  the  embankment  has  been  carried  to  an  elevation  five  feet  above  the 
future  flow  line  and  the  work  of  hydrauhc  sluicing  was  completed  on  September  20. 

Contract  51  was  awarded  on  May  28  to  Franklin  A.  Snow  Company,  Boston, 
Mass.,  the  lowest  bidder,  for  constructing  the  East  Branch  Baffle  at  the  site  of 
Quabbin  Reservoir  in  the  towns  of  Greenwich  and  Hardwick.  The  central  por- 
tion of  the  embankment  has  been  extended  approximately  to  the  elevation  of  the 
flow  line  of  Quabbin  Reservoir,  except  for  a  gap  at  the  westerly  end  through  which 
the  existing  highway,  route  21,  will  continue  past  it  at  an  elevation  about  35  feet 
below  the  future  flow  fine. 

Contract  52  was  awarded  on  July  16  to  Benjamin  Foster  Company,  Philadel- 
phia, Pa.,  the  lowest  bidder,  for  constructing  the  embankment  of  the  main  dam  of 
Quabbin  Reservoir  in  the  towns  of  Belchertown,  Enfield,  and  Ware.  The  con- 
tractor has  completed  the  foundation  grading  and  has  assembled  a  portion  of _  his 
hydraulic  sluicing  plant  in  readiness  for  the  commencement  of  sluicing  next  spring. 

Contract  53  was  awarded  on  April  30  to  The  English  Construction  Company, 
Lowell,  Mass.,  the  lowest  bidder,  for  constructing  the  head  house  at  Shaft  9  of 
Quabbin  Aqueduct  in  the  Town  of  Barre.  The  work  was  practically  completed 
at  the  end  of  the  year. 

Contract  54  was  awarded  on  May  7  to  Carlo  Bianchi  &  Company,  Inc.,  Framing- 
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ham,  Mass.,  the  lowest  bidder,  for  constructing  and  improving  a  section,  in  the 
towns  of  Dana  and  Petersham,  of  the  highway  along  the  east  side  of  the  future 
Quabbin  Reservoir.     The  work  was  practically  completed  on  November  17. 

Contracts  were  awarded  for  a  State  highway  8.0  miles  long  extending  across  the 
northerly  end  of  the  future  Quabbin  Reservoir  from  Petersham  to  a  connection 
with  the  Daniel  Shays  Highway,  New  Salem,  Route  202.  Contract  55  was  awarded 
on  June  7  to  Arute  Bros.,  Incorporated,  Bridgewater,  Mass.,  the  lowest  bidder, 
for  constructing  the  easterly  portion  of  this  highway  in  Worcester  County.  Con- 
tract 57  was  awarded  on  July  2  to  John  lafoUa  Construction  Company,  Dedham, 
Mass.,  the  lowest  bidder,  for  constructing  the  westerly  portion  in  Franklin  County. 
The  work  under  Contract  55  was  practically  completed,  except  for  guard  rail, 
at  the  end  of  the  year  and  that  under  Contract  57  was  in  progress. 

VII.   Geneeal 

The  engineering  force  continued  its  studies  of  the  development  of  hydroelectric 
power  at  various  points  on  the  work.  No  electric  power  development  is  practicable 
until  the  completion  of  Quabbin  Reservoir  provides  the  necessary  storage  of  water. 

Work  continued  on  the  general  reforestation  of  areas  purchased  by  the  Com- 
mission above  the  flow  line  of  Quabbin  Reservoir.  The  Commission's  nursery  in 
the  Town  of  Greenwich  was  enlarged  and  seed  beds  planted  to  produce  over  five 
million  seedhngs  of  mixed  varieties.  A  permanent  nursery  in  Belchertown  above 
the  flow  line  of  Quabbin  Reservoir  was  estabUshed. 

During  the  unprecedented  floods  of  March,  many  of  the  old  bridges  and  high- 
ways in  the  area  to  be  affected  by  Quabbin  Reservoir  were  damaged,  and  in  some 
instances  it  was  deemed  advisable  by  the  municipal  authorities  to  abandon  the 
roads  at  this  time  to  avoid  the  necessity  of  extensive  repairs. 

The  engineering  force  of  the  Commission  was  continuously  on  duty  during 
this  period,  and  its  aid  and  assistance  were  offered  and  accepted  not  only 
by  the  authorities  of  the  communities  within  the  Quabbin  Reservoir  and  Ware 
River  areas,  but  in  the  flood  areas  in  the  Miller  and  Connecticut  River  VaUeys. 

VIII.   Special  Investigations 

As  required  by  Chapter  18  of  the  Resolves  of  the  Legislature  for  the  year  1936, 
an  investigation  was  carried  on  by  the  Commission  together  with  the  Metropolitan 
District  Commission  and  the  Department  of  Pubhc  Health,  acting  as  a  joint  board, 
relative  to  the  possible  setting  off  of  a  portion  of  Lake  Cochituate  for  boating  and 
fishing.  A  report  in  accordance  with  the  provisions  of  said  resolve  was  prepared 
and  filed  in  the  manner  and  at  the  time  prescribed. 

As  required  by  Chapter  48  of  the  Resolves  of  the  Legislature  for  the  year  1936, 
an  investigation  was  carried  on  by  the  Commission  and  the  Department  of  Public 
Health,  acting  as  a  joint  board,  relative  to  improvements  in  the  distribution  sys- 
tem and  allied  matters,  particularly  the  possible  construction  of  a  pressure  dis- 
tribution tunnel  from  the  Wachusett  source  of  supply  to  the  Metropolitan  District. 
This  investigation  is  required  to  be  completed  in  1937. 

IX.   Cemeteries 

The  Commission  has  continued  the  assignment  of  lots  in  the  new  Quabbin  Park 
Cemetery  and  561  bodies  were  removed  from  the  Quabbin  Reservoir  area  during 
the  year,  of  which  541  were  interred  in  Quabbin  Park  Cemetery.  To  date  a  total 
of  3,026  bodies  have  been  removed  from  the  Quabbin  Reservoir  area;  of  which  2,181 
were  interred  in  Quabbin  Park  Cemetery,  and  there  have  been  89  original  burials 
in  Quabbin  Park  Cemetery. 

X.   Financial 

The  Commission  appends  hereto  a  statement  of  its  expenditures  and  disburse- 
ments for  the  fiscal  year,  and  from  the  date  of  its  appointment. 

XI.  Other  Reports 
The  report  of  the  Chief  Engineer  is  herewith  presented. 

Respectfully  submitted, 
E.  C.  HLLTMAN.  Chairman. 
THOMAS  D.  LAVELLE,  Associate  Commissioner. 
EDWARD  J.  KELLEY,  Associate  Commissioner. 
20  Somerset  Street,  Boston,  Mass. 
January  2,  1937. 
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REPORT   OF   THE   CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen: — The  folio-wing  is  a  report  of  the  engineering  department  for  the 
year  ending  November  30,  1936. 

Oeganization 

It  has  been  necessary  to  increase  the  engineering  organization  about  25  per  cent 
during  the  year  to  handle  the  work  of  additional  construction  contracts  and  the 
Quabbin  Reservoir  clearing  project. 

Karl  R.  Kennison,  Assistant  Chief  Engineer,  continued  in  charge  of  all  studies 
in  connection  with  the  general  plan  of  the  work  and  the  design  of  structures,  prepara- 
tion of  contract  specifications,  contract  and  working  drawings. 

Charles  L.  Coburn  and  Stanley  M.  Dore,  Associate  Civil  Engineers,  continued 
their  general  supervision  of  the  detailed  work  of  the  office,  and  Walton  H.  Sears, 
Mechanical  Engineer,  continued  in  charge  of  the  collection  of  data  in  connection 
with  mill  and  water  power  damages.  They  have  assisted  in  the  preparation  of 
contract  specifications. 

The  work  in  the  field  continued  in  charge  of  Division  Engineer  N.  LeRoy  Ham- 
mond, Quabbin  Reservoir  Division,  and  Wilham  W.  Peabody,  Quabbin  Aqueduct 
Division,  until  November  1,  when  Mr.  Hammond  resigned  to  accept  a  more 
attractive  position  elsewhere.  Owing  to  the  completion  of  many  important 
structures,  the  work  was  then  consolidated  into  the  Quabbin  Reservoir  and  Aque- 
duct Division,  in  charge  of  Mr.  Peabody. 

Charles  T.  Main,  consulting  engineer  of  Boston,  Dr.  Charles  P.  Berkey,  geologist 
of  Columbia  University,  and  other  experts  were  employed  from  time  to  time. 

The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer  at  the 
end  of  the  year  and  of  the  preceding  year  was  as  follows: 


Headquarters  Office,  Designing  Division       .... 

Main  Dam  Core  Wall  Office 
Coldbrook  Office,  Quabbin  Aqueduct  Division 

Quabbin  Reservoir  and  Aqueduct  Division 
Enfield  Office,  Quabbin  Reservoir  Division  .... 
Quabbin  Reservoir  and  Aqueduct  Division 

Total  Engineering  Force 137  171 

The  maximum  force  during  the  year  was  183,  during  the  three  weeks  ending 
August  8.  The  minimum  force  was  135,  during  the  two  weeks  ending  January  4 
and  the  four  weeks  ending  April  25.     The  average  force  for  the  year  was  157. 

Offices 
The  office  of  the  Chief  Engineer  and  Designing  Division  was  continued  in  the 
Metropolitan  District  Commission  Building  at  20  Somerset  Street,  Boston.  The 
offices  in  the  Ware  River  intake  building  in  Coldbrook  and  in  the  property  of  the 
Commonwealth  formerly  known  as  the  Frances  W.  Chandler  house  on  Quabbin 
Road  in  Enfield,  were  continued  throughout  the  year,  being  respectively  the  head- 
quarters of  the  Quabbin  Aqueduct  Division  and  of  the  Quabbin  Reservoir  Division. 
The  Quabbin  Reservoir  and  Aqueduct  Division  has  its  headquarters  in  the  Chandler 
house.  Branch  offices  were  maintained  at  other  locations  where  work  under  im- 
portant contracts  was  in  progress.  The  laboratories  for  water  analysis  and  for 
soil  testing  were  continued  in  the  property  of  the  Commonwealth  formerly  known 
as  the  Barlow  house,  in  Enfield.  To  handle  the  Quabbin  Reservoir  clearing  project, 
a  branch  office  was  established  on  April  27,  in  the  property  of  the  Commonwealth, 
formerly  known  as  the  Nellie  Brown  house  on  Main  Street  in  Enfield. 

Headquarters  Office 

Summary  of  the  Year's  Work 

Real  Estate.  —  Reports  and  recommendations  with  respect  to  the  purchase  of 

real  estate  for  the  Quabbin  Reservoir  and  its  sanitary  protection  were  submitted 

to  the  Commission  during  the  year  covering  2,489  acres,  making  a  total  reported 

on  to  date  of  81,688  acres. 
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Pbogress  of  Real  Estate  Purchases  for  Quabbin  Reservoir 

Title  Vested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.  30,  1936 3,911 

Total  to  Nov.  30,  1935 63,504 

Total  to  Nov.  30,  1936 67,415 

Options  outstanding  Nov.  30,  1936,  include  1,439  acres. 

Reports  and  recommendations  with  respect  to  the  purchase  of  real  estate  for 
sanitary  protection  in  the  Ware  River  watershed  above  the  intake  works  at  Cold- 
brook  were  submitted  to  the  Commission  during  the  year  covering  2,935  acres, 
making  a  total  reported  on  to  date  of  16,948  acres. 

Progress  of  Real  Estate  Purchases  for  Ware  River  Watershed  Protection 

Title  Vested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.  30,  1936 4,380 

Total  to  Nov.  30,  1935 6,195 

Total  to  Nov.  30,  1936 10,575 

Options  outstanding  Nov.  30,  1936,  include  1,922  acres. 

Real  estate  taking  plans  were  prepared  and  filed  during  the  year  as  shown  in  the 
appended  table. 

Water  Diversion  Damage  Claims.  —  Data  were  prepared  for  the  use  of  the 
attorneys  in  water  diversion  cases  before  the  courts. 

Contracts  and  Specifications.  —  Contract  47,  for  constructing  the  service  build- 
ing and  the  head  house  at  Shaft  12  of  Quabbin  Aqueduct  in  the  Tow-n  of  Greenwich, 
was  executed  May  4. 

Plans  and  specifications  were  prepared  for  Contract  51,  for  constructing  the 
East  Branch  Baffle  at  the  site  of  Quabbin  Reservoir  in  the  towns  of  Greenwich 
and  Hardwick,  and  the  contract  was  executed  June  23. 

Plans  and  specifications  were  prepared  for  Contract  52,  for  constructing  the 
embankment  of  the  main  dam  of  Quabbin  Reservoir  in  the  towns  of  Belchertown, 
Enfield  and  Ware,  and  the  contract  was  executed  August  24. 

Contract  53,  for  constructing  the  head  house  at  Shaft  9  of  Quabbin  Aqueduct 
in  the  Town  of  Barre,  was  executed  May  7. 

Plans  and  specifications  were  prepared  for  Contract  54,  for  construction  of  a 
highway  in  the  to\\Tis  of  Dana  and  Petersham,  Worcester  Countj'',  and  the  contract 
was  executed  May  22. 

Plans  and  specifications  were  prepared  for  Contract  55,  for  construction  of  a 
portion  of  the  Petersham-New  Salem  highway  in  the  County  of  Worcester,  and  the 
contract  w-as  executed  June  23. 

Plans  and  specifications  were  prepared  for  Contract  57,  for  construction  of  a 
portion  of  the  Petersham-New  Salem  highway  in  the  County  of  Franklin,  and  the 
contract  was  executed  September  1. 

Working  drawings  for  Contracts  38,  47,  50,  51,  52,  and  53  were  prepared  and 
issued. 

Work  was  in  progress  on  the  preparation  of  plans  and  specifications  for  con- 
structing a  group  of  administration  buildings  near  the  site  of  the  main  dam  of 
Quabbin  Reservoir  in  the  Town  of  Belchertown. 

Inspection  and  Tests.  —  The  Plaller  Testing  Laboratories,  Inc.,  of  Plainfield, 
N.  J.,  continued  the  testing  of  cement  until  February  1,  after  which  time  the 
testing  w-as  done  by  E.  L.  Conwell  and  Company  of  Philadelphia,  Pa.  The  Worces- 
ter Polytechnic  Laboratory  continued  the  testing  of  steel  reinforcement  bars  and 
concrete  cylinders  furnished  under  Contract  53,  and  also  tested  highway  cable 
guard  rail  posts,  and  structural  steel  and  roof  slabs  for  buildings  constructed 
under  Contracts  47  and  53.  Structural  steel  furnished  under  Contract  53  was 
tested  and  mspected  by  William  R.  Conard  of  Burlington,  N.  J.  The  inspection 
of  structural  steel  furnished  under  Contract  47,  and  all  miscellaneous  building 
materials  furnished  under  Contracts  47  and  53  was  made  by  the  engineering 
force.  Shearing  and  other  tests  of  materials  deposited  in  the  embankment  of  the 
dike  of  Quabbin  Reservoir  under  Contract  50  were  made  at  the  soil  testing  labora- 
tory of  Harvard  Universit}''  under  an  agreemient  with  this  university  for  the  study 
and  publication  of  data  on  the  stability  of  hydraulically-placed  earth  embankments. 

Hydrographic  Data.  —  The  gaging  station  on  the  Ware  River  at  Coldbrook  was 
continued  in  cooperation  with  the  U.  S.  Geological  Survey. 
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The  gaging  station  on  the  Chicopee  River  at  the  United  Electric  Light  Company 
plant  at  Bircham  Bend  was  continued  in  cooperation  with  that  company  and  the 
U.  S.  Geological  Survey. 

This  Commission  cooperated  with  the  U.  S.  Geological  Survey  in  the  construction 
of  a  gaging  station  on  the  Swift  River  near  the  outlet  of  Pottapaug  Pond  in  Hard- 
wick,  to  continue  records  formerly  kept  by  the  Department  of  Public  Health. 

The  gaging  station  on  the  Swift  River  above  the  intake,  to  the  stream  control 
tunnel  at  the  main  dam  was  continued. 

Cooperation  with  the  United  States  Geological  Survey  in  the  operation  and 
maintenance  of  the  gaging  station  on  the  Connecticut  River  at  Thompsonville, 
Connecticut,  was  continued. 

Examination  of  the  waters  of  the  Ware,  Swift  and  Chicopee  rivers  included 
analyses  of  samples  taken  at  many  places  and  observations  of  flow  at  additional 
temporary  gaging  stations,  in  order  to  obtain  data  for  the  use  of  consultants  and 
experts  engaged  by  the  Attorney-General  in  the  defense  of  claims  against  the 
Commonwealth  for  damages  due  to  diversion  of  water  from  these  rivers. 

Unprecedented  Floods 

From  March  12  to  24,  inclusive,  floods  occurred  on  both  the  Ware  and  Swift 
river  watersheds  that  far  exceeded  any  that  have  occurred  since  continuous  rec- 
ords were  begun  in  1913,  or  in  fact  within  the  memory  of  the  oldest  residents. 
On  the  Ware  River  at  the  intake  works  the  first  peak  occurred  at  7.00  p.m.,  March 
13,  being  at  the  rate  of  about  1,515  million  gallons  per  day,  or  24.2  cubic  feet  per 
second  per  square  mile  of  watershed  area.  The  second  and  principal  peak  occurred 
at  11.00  A.M.,  March  19,  being  at  the  rate  of  about  3,870  million  gallons  a  day, 
or  61.9  cubic  feet  per  second  per  square  mile  of  watershed  area.  This  was  nearly 
four  and  one-half  times  the  previously  recorded  maximum.  The  depth  of  flow 
over  the  diversion  dam  was  4.35  feet.  The  intensity  of  the  first  flood  peak,  until 
March  14,  was  substantially  reduced,  probably  about  20  per  cent,  at  Ware  due 
to  the  diversion  of  about  2,074  million  gallons  into  Wachusett  Reservoir  in  the 
four  days,  March  11  to  14,  inclusive. 

On  the  Swift  River  at  the  main  dam  the  first  peak  occurred  at  10.00  p.m.,  March 
13,  being  at  the  rate  of  about  1,990  million  gallons  per  day,  or  16.6  cubic  feet  per 
second  per  square  mile  of  watershed  area.  The  second  and  principal  peak  occurred 
at  6.00  P.M.,  March  19,  being  at  the  rate  of  about  4,910  milhon  gallons  per  day, 
or  40.8  cubic  feet  per  second  per  square  mile  of  watershed  area.  This  was  over 
three  and  one-half  times  the  previously  recorded  maximum.  The  entire  flow  was 
carried  past  the  site  through  the  stream  control  tunnel.  The  water  nearly  filled 
the  tunnel,  being  within  about  one  foot  of  the  top  of  the  arch  at  the  downstream 
end.  The  Ware-Belchertown  road  just  below  the  dam  site  was  barely  over- 
topped at  a  low  point  east  of  the  Swift  River  bridge,  this  low  point  having  been 
provided  for  the  purpose  of  safeguarding  the  bridge  itself  in  the  case  of  extreme 
floods,  such  as  this  one,  that  might  occur  before  the  completion  of  the  construction 
of  the  main  dam.  The  Ware-Belchertown  road  was  not  damaged  and  traffic  was 
not  interrupted. 

A  hydrograph  of  the  flood  on  the  Ware  River  at  Coldbrook  and  on  the  Swift 
River  at  the  main  dand  is  shown  herein. 

Computations  of  the  effect  of  such  a  flood  occurring  on  the  Swift  River,  after  the 
Quabbin  Reservoir  has  been  completed  and  filled  to  the  level  of  the  spillway,  show 
that  the  water  level  in  the  reservoir  would  be  raised  less  than  1^  feet  above  the 
flow  line.  The  maximum  rate  of  discharge  over  the  spillway  would  be  only  about 
39  per  cent  of  the  observed  peak  above  noted,  due  to  the  effect  of  storing  the  flood 
waters  in  the  large  area  of  the  reservoir  and  thus  distributing  the  discharge  over  a 
longer  period  of  time.  The  effect  of  the  large  reservoir  area  in  reducing  the  rate  of 
spillway  discharge  would  be  much  greater  in  a  flood  of  ordinary  characteristics, 
that  is  with  a  single  peak,  than  in  the  case  of  the  1936  flood,  which  consisted  of  a 
preliminary  peak  carrying  enough  water  to  raise  the  reservoir  about  eight-tenths 
foot  above  the  flow  line,  followed  only  six  days  later  by  a  second  peak  of  more  than 
twice  the  intensity  of  the  first. 

No  damage  of  any  consequence  was  done  to  an}^  of  the  new  construction.  On 
the  Daniel  Shays  Highway  the  West  Branch  of  the  Swift  River  overtopped  the 
road  and  caused  a  small  washout  on  the  downstream  side.     Traffic  was  not  inter- 
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rupted  and  repairs  were  made  promptly  by  the  Department  of  Public  Works. 
On  the  Rutland-Holden  sewer  the  embankment  was  overtopped  at  one  -small 
culvert  but  no  damage  was  done  to  the  sewer  pipe. 

The  steel  bulkhead  in  the  tunnel,  about  2,200  feet  west  of  the  Ware  River  intake 
works  at  Shaft  8,  was  subjected  for  many  hours  to  extreme  pressure  due  to  the 
maximum  diversion  into  Wachusett  Reservoir.  It  suffered  no  damage  and  pre- 
vented any  flow  westerly  into  the  Swift  River.  This  bulkhead  will  be  removed 
upon  the  completion  of  Quabbin  Reservoir. 

Ware  River  Diversion 

Ware  River  water  was  diverted  into  Wachusett  Reservoir  December  1  and  2, 
1935,  January  4  to  9,  inclusive,  11,  12  and  14  to  24  inclusive,  March  11  to  14,  in- 
clusive, and  18.  No  water  was  diverted  between  May  31  and  December  1.  At 
other  times,  although  the  daily  flow  in  the  river  was  sufficient  to  permit  diversion, 
no  diversion  except  as  above  stated  was  made  because  of  the  present  inadequacy 
of  storage  capacity  in  the  reservoirs  of  the  District.  The  first  flood  peak,  March 
12  to  14,  inclusive,  was  diverted  in  large  part  into  the  AVachusett  Reservoir  and 
on  March  13  the  tunnel  delivered  into  Wachusett  Reservoir  its  maximum  carrying 
capacity  in  that  direction  of  about  1,250  million  gallons  a  day. 

The  entire  flow  of  the  Ware  River  at  Coldbrook  from  March  12  to  24  inclusive, 
was  about  17,300  miUion  gallons,  of  which  about  12,800  million  gallons  could  have 
been  diverted  into  Quabbin  Reservoir  if  it  had  been  completed  and  ready  to  receive 
the  water,  in  addition  to  the  2,000  miUion  gallons  actually  diverted  into  Wachusett 
Reservoir.  During  this  same  flood  period  the  total  quantity  passing  the  main  dam 
on  the  Swift  River  was  about  26,000  million  gallons.  If  such  a  period  of  stream 
flow  should  reoccur  when  the  Quabbin  Reservoir  is  ready  to  be  filled,  the  depth  of 
water  at  the  main  dam  would  be  raised  70  feet  to  about  elevation  452,  and  at  the 
lower  intake  to  Quabbin  Aqueduct,  25  feet  over  the  sill.  The  quantity  of  water 
diverted  during  the  year  was  3,120,200,000  gallonSi 

Sewage  Diversion  from  Ware  River  Watershed 
The  Rutland-Holden  sewer  continued  in  operation.     During  the  fiscal  year 
of  the  City  of  Worcester  which  includes  the  12  months  ending  December  31,  1936, 
46,660,000  gallons  of  sewage  were  discharged  into  the  sewerage  system  of  the  City 
of  Worcester,  of  which  22,318,000  gallons  came  from  the  U.  S.  Veterans  Hospital. 

Investigation  of  Lake  Cochituate 
Chapter  18  of  the  Resolves  of  1936,  approved  May  22,  provides: 

"That  the  metropolitan  district  commission,  the  metropolitan  district 
water  supply  commission  and  the  department  of  public  health,  acting  as 
a  joint  board,  are  hereby  authorized  and  directed  to  investigate  methods 
of  setting  off  from  Lake  Cochituate  in  the  town  of  Natick  a  portion 
thereof  for  use  for  boating  and  fishing,  in  such  manner  as  to  prevent 
any  of  the  waters  of  the  portion  so  set  off  from  entering  the  remaining 
portions  reserved  as  an  emergency  water  supply  for  the  metropolitan 
water  district,  by  the  construction  of  dams,  dikes,  spillways,  channels  or 
other  works,  and  to  investigate  relative  to  the  cost  of  the  same,  including 
the  amount  of  damage  to  property,  and  relative  to  other  matters  per- 
taining to  the  project,  including  all  questions  relating  thereto.  Said 
joint  board  may  make  such  surveys  and  borings  and  do  such  other  pre- 
liminary work  on  public  or  private  lands  as  it  may  deem  necessary  or 
desirable,  doing  as  little  damage  as  possible;  and  any  person  whose 
property  is  injured  thereby  may  recover  therefor  from  the  comrrionwealth 
under  chapter  seventy-nine  of  the  General  Laws.  For  the  purpose  of 
carrying  out  the  provisions  of  this  resolve,  said  joint  board  shall  proceed 
with  the  respective  organizations  of  said  commissions  and  said  department 
in  the  manner  provided  by  chapter  three  hundred  and  seventy-five  of  the 
acts  of  nineteen  hundred  and  twenty-six,  chapter  three  hundred  and 
twenty-one  of  the  acts  of  nineteen  hundred  and  twenty-seven,  and  chapter 
one  hundred  and  eleven  of  the  General  Laws.  The  funds  provided  for 
metropolitan  water  supply  purposes  by  said  chapter  three  hundred  and 
seventy-five  and  said  chapter  three  hundred  and  twenty-one,  and  acts  in 
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amendment  thereof  and  in  addition  thereto,  are  hereby  made  available 
for  carrying  out  the  purposes  of  this  resolve.     Said  joint  board  shall  report 
to  the  general  court  the  results  of  its  investigation  and  its  recommendations 
relative  thereto,  together  with  plans  and  estimates  of  the  cost  of  any 
changes  in  existing  works  and  of  any  new  works  that  it  may  deem  neces- 
sary or  desirable,  and  drafts  of  legislation  necessary  to  carry  its  recommen- 
dations into  effect,  by  filing  the  same  with  the  clerk  of  the  house  of  repre- 
sentatives on  or  before  the  first  Wednesday  in  December  in  the  year 
nineteen  hundred  and  thirty-six." 
The  investigation  was  made  as  required  by  miembers  of  the  engineering  force 
acting  in   cooperation   with  engineers   of    the   Metropolitan   District   Commis- 
sion and  Department  of  Public  Health.     The  report,  dated  December  2,  1936, 
was  completed,  signed  individually  by  members  of  the  joint  board  and  filed  as 
required  by  the  resolve. 

Investigation  of  Distribution  System 
Chapter  48  of  the  Resolves  of  1936,  approved  June  16,  provides: 

"That  the  metropolitan  district  water  supply  commission  and  the  de- 
partment of  public  health,  acting  jointly,  are  hereby  authorized  and 
directed  to  investigate  methods  of  improving  the  distribution  of  water 
from  the  sources  of  supply  to  the  metropolitan  water  district,  more  ade- 
quately preventing  pollution  of  the  sources  of  water  supply  of  such 
district  by  the  construction  of  pressure  tunnels,  aqueducts  or  other  works, 
and  by  the  elimination  of  sources  of  pollution,  and  of  protecting  the 
purity  of  the  water,  and  to  investigate  as  to  the  cost  of  such  improvements 
and  works,  the  damage  to  property  and  other  matters  pertaining  to  the 
subject,  including  all  questions  relating  thereto.  Said  joint  board  may 
make  such  surveys  and  borings  and  do  such  other  preliminary  work  on 
public  or  private  lands  as  it  may  deem  necessary  or  desirable,  doing  as 
little  damage  as  possible  and  paying  for  the  same.  For  the  purpose  of 
carrying  out  the  provisions  of  this  resolve,  said  joint  board  shall  proceed 
with  the  respective  organizations  of  said  commission  and  said  depart- 
ment and  in  the  manner  provided  by  chapter  three  hundred  and  seventy- 
five  of  the  acts  of  nineteen  hundred  and  twenty-six,  chapter  three  hundred 
and  twenty-one  of  the  acts  of  nineteen  hundred  and  twenty-seven,  and 
chapter  one  hundred  and  eleven  of  the  General  Laws.  The  funds  pro- 
vided for  metropolitan  water  supply  purposes  by  said  chapter  three 
hundred  and  seventy-five  and  said  chapter  three  hundred  and  twenty-one, 
and  any  additions  thereto  or  amendments  thereof,  are  hereby  made 
available  for  carrying  out  the  purposes  of  this  resolve.  Said  joint  board 
shall  report  to  the  general  court  the  results  of  its  investigation  and  recom- 
mendations relative  thereto,  together  with  plans  and  estimates  of  the 
cost  of  any  changes  in  existing  works  and  of  any  new  works  that  it  may 
deem  necessary  or  desirable,  and  drafts  of  legislation  necessary  to  carry 
its  recommendations  into  effect,  by  filing  the  same  with  the  clerk  of  the 
house  of  representatives  on  or  before  the  first  Wednesday  in  December 
in  the  year  nineteen  hundred  and  thirty-seven." 
Work  has  been  in  progress  in  accordance  with  the  requirements  of  this  resolve. 

Design  of  Structures 

Shaft  1 .  Wachusett  Outlet.  —  Studies  were  continued  of  the  requirements  for 
the  installation  of  gates  to  control  the  discharge  from  Quabbin  Aqueduct  into 
Wachusett  Reservoir. 

East  Branch  Baffle.  —  Studies  were  continued  and  designs  completed  for  a 
baffle  across  the  East  Branch  of  the  Swift  River,  including  a  conduit,  the  closure 
of  which  will  divert  the  entire  flow  of  the  East  Branch  northerly  so  that  the  flow 
from  the  Ware  discharged  at  Shaft  11 A  and  from  the  East  Branch  will  have  the 
important  benefit  of  longer  storage  in  the  main  body  of  Quabbin,  Reservoir. 

Shaft  12.  Swift  River  Intake.  —  Studies  were  continued  of  the  requirements 
for  power  to  operate  the  shaft  hoist  and  to  furnish  lights.  For  this  purpose  a 
gasoline-driven  generator  of  15  kilowatts  capacity  equipped  with  automatic 
starting  devices  will  be  installed  in  a  room  in  the  service  building. 
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Shallow  Flowage.  —  Studies  were  continued  of  the  possibility  of  eliminating 
certain  areas  of  fluctuating  shallow  flowage  on  the  margins  of  Quabbin  Reservoir 
by  the  construction  of  low  dams  to  maintain  the  water  level  in  such  areas,  when 
the  main  reservoir  is  drawn  down. 

Dike  Embankment.  —  Studies  were  made  of  the  quality  of  the  materials  in  the 
dike  embankment  as  revealed  by  tests  of  samples  taken  periodically  from  the 
embankment,  including  samples  from  the  observation  well  in  the  interior  of  the 
impervious  core,  in  order  to  assist  the  field  office  in  the  proper  control  of  the  char- 
acter of  borrow  pit  materials  used  in  the  hydraulic  sluicing. 

Main  Bam  Embankment.  —  Studies  were  continued  and  designs  completed  for 
the  embankment  of  the  main  dam,  including  plans  for  the  permanent  closure  of 
the  stream  control  tunnel  to  be  made  upon  completion  of  construction  of  the  main 
dam  embankment. 

Office  Buildings  and  Boathouse.  —  Studies  were  continued  and  designs  were  in 
progress  for  the  permanent  office  and  maintenance  buildings  near  the  site  of  the 
main  dam.  These  will  be  located  at  the  west  end  of  the  dam,  between  the  dam 
and  emergency  spillway,  and  will  command  an  extensive  view  of  Quabbin  Reser- 
voir. They  will  include  a  central  three- story  administrative  office,  garage,  storage 
sheds,  two  residences,  and  a  combined  boathouse  and  hangar. 

Main  Dam  Spillways.  —  Studies  and  designs  were  completed  of  the  main  spill- 
way and  discharge  channel  at  the  east  end  of  the  main  dam.  Designs  were  com- 
pleted for  the  emergency  spillway  at  the  west  end  of  the  dam  consisting  of  the 
grading  of  a  channel  across  the  natural  divide,  100  feet  wide,  about  550  feet  long 
and  6  feet  above  the  elevation  of  the  main  spillway  at  the  west  end  of  the  dam. 
The  emergency  spillway  includes  a  thin  concrete  arched  wall  or  dam  built  below 
the  surface  of  the  channel  and  extending  about  15  feet  to  ledge,  to  prevent  deepen- 
ing this  outlet  channel,  in  the  extremely  remote  contingency  of  its  being  overflowed. 

Power  Development  at  Main  Dam.  —  Studies  were  continued  of  the  requirements 
of  hydroelectric  power  development  at  the  outlet  works  downstream  from  the 
stream  control  tunnel  at  the  main  dam,  and  designs  made  for  the  foundations  of 
these  outlet  works. 

Roads.  —  Studies  were  continued  of  substitute  highways  around  Quabbin 
Reservoir  and  designs  made  for  culverts. 

Access  Roads  to  the  Main  Dam.  —  Designs  were  completed  for  access  roads  to 
the  main  dam,  including  an  approach  from  the  Ware-Belchertown  highway, 
Route  9,  across  the  emergency  spillway  channel  at  grade,  to  the  proposed  group 
of  administration  buildings  and  thence  to  the  west  end  of  the  dam;  and  an  approach 
to  the  east  end  of  the  dam  from  the  same  Ware-Belchertown  highway,  with  a 
masonry  arch  bridge  across  the  discharge  channel  from  the  main  spillway. 

Aerial  Maps.  —  In  connection  with  the  investigation  of  Lake  Cochituate  as 
required  in  Chapter  18  of  the  Resolves  of  1936,  an  aerial  survey  was  made  of 
the  watershed  of  Lake  Cochituate,  scale  1  inch  —  about  840  feet,  and  a  mosaic 
map  prepared.  An  aerial  survey  of  the  watersheds  tributary  to  Sudbury  reser- 
voirs, the  Wachusett  Reservoir,  the  Ware  River  above  the  intake  at  Coldbrook, 
and  the  Quabbin  Reservoir  was  in  progress  preparatory  to  the  preparation  of 
mosaic  maps  on  a  scale  of  1  inch  =  about  800  feet.  The  photographs  are  being 
taken  by  the  101st  Photo  Section,  26th  Division  Air  Service,  Massachusetts 
National  Guard. 

Quinapoxet  River  Diversion. — Studies  were  contmued  relative  to  diverting  into 
the  aqueduct  at  Shaft  2  the  waters  of  the  Quinapoxet  River  for  storage  in 
Quabbin  Reservoir. 

Photographic  Records.  —  The  taking  of  moving  pictures  from  time  to  time  to 
illustrate  the  progress  of  the  work  was  continued. 

Record  Plans.  —  Progress  was  made  on  the  preparation  of  record  plans  of  the 
Ware  River  intake  Avorks  and  Quabbin  Aqueduct. 

Diversion  of  Industrial  Wastes.  ■ —  Studies  were  continued  of  methods  of  diversion 
of  objectionable  wastes  into  the  Rutland-Holden  sewer  constructed  under  Contract 
39. 

Quabbin  Reseevoir  and  Aqueduct  Division 

The  Quabbin  Aqueduct  Division  until  October  31,  and  thereafter  the  Quabbin 
Reservoir  and  Aqueduct  Division,  continued  in  charge  of  the  work  on  the  Ware 
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River  watershed,  of  the  maintenance  of  the  Rutland-Holden  sewer,  of  the  mainte- 
nance and  operation  of  the  Ware  River  intake  works  at  Coldbrook  and  the  Wachu- 
sett  outlet  works  at  West  Boylston,  and  of  the  construction  of  the  East  Branch 
Baffle,  the  buildings  at  the  tops  of  Shafts  9  and  12,  and  the  outlet  works  at  Shaft 

11  A. 

The  Quabbin  Reservoir  Division  until  October  31,  and  thereafter  the  Quabbin 
Reservoir  and  Aqueduct  Division,  continued  in  charge  of  the  field  work  in  the 
Swift  River  valley  in  connection  with  the  proposed  Quabbin  Reservoir,  including 
topographic  and  real  estate  surveys,  cemetery  removals  and  reforestation,  of  the 
soil  testing  and  water  analysis  laboratories,  of  the  investigations,  surveys,  etc., 
along  the  Ware,  Swift  and  Chicopee  rivers,  and  of  the  construction  of  the  dike 
embankment  and  relocated  highways.  The  construction  of  the  core  wall  at  the 
main  dam  under  Contract  38  continued  in  charge  of  Senior  Civil  Engineer  Frederick 
W.  Gow,  reporting  directly  to  the  Headquarters  Office,  being  practically  completed 
at  the  end  of  the  year. 

Miscellaneous  Office  Work 

Semi-monthly  estimates  for  Contracts  38,  50,  51,  52,  54  and  55,  monthly  esti- 
mates for  Contracts  47,  49,  53  and  57,  and  the  final  estimate  for  Contract  43  were 
prepared.  Additional  real  estate  plans  were  prepared  of  miscellaneous  properties 
in  the  Ware  River  watershed,  final  tracings  being  made  of  about  1,300  acres, 
making  a  total  to  date  of  about  1,500  acres.  Record  tracings  of  the  plans  showing 
the  Ware  River  drainage  divide  were  continued.  Topographic  maps  were  made  of 
miscellaneous  swamp  areas  in  the  Ware  River  watershed,  the  area  in  the  vicinity 
of  the  tunnel  outlet  at  Shaft  11  A,  and  of  other  miscellaneous  areas  as  required. 
Areas  in  the  vicinity  of  Lake  Cochituate  were  mapped  and  studies  of  possible 
diversion  works  called  for  in  the  provisions  of  Chapter  18  of  the  Resolves  of  1936 
were  made  in  cooperation  with  the  Framingham  office  of  the  Metropolitan  District 
Commission.  Daily  rainfall  and  temperature  records  and  continuous  records  of 
the  flow  of  the  Ware  River  were  kept  at  the  intake  building.  Daily  rainfall  rec- 
ords were  kept  at  West  Rutland.  Daily  rainfall  and  temperature  records  were 
kept  at  Enfield.  Continuous  records  of  the  flow  of  the  Swift  River  were  kept  at 
the  main  dam  site.  Work  on  record  plans  and  tracings  of  the  Daniel  Shays  High- 
way between  Belchertown  and  New  Salem  ^\as  continued.  Photographs  of  the 
progress  of  construction  were  taken. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  construction  under  Contracts  38,  47,  49,  50,  51, 
52,  53,  54,  55  and  57.  Surveys  were  made  to  determine  the  area  and  capacity 
of  various  ponds  in  the  Ware  River  watershed.  Daily  readings  of  the  ground 
water  level  and  of  numerous  test  wells  were  continued  during  construction  opera- 
tions at  the  main  dam  and  dike.  Observations  were  made  of  the  elevation  of 
Morton  Pond,  which  was  used  to  supply  the  make-up  lines  for  the  sluicing  opera- 
tions at  the  dike,  and  of  the  flow  in  the  brook  downstream.  At  the  end  of  the 
year  the  water  level  stood  16  feet  above  the  original  surface  of  Morton  Pond 
and  within  one  foot  of  the  point  at  which  the  flow  will  be  diverted  northerly  into 
the  Swift  River.  During  the  great  flood  in  March,  the  engineering  force  continued, 
under  very  difficult  conditions,  the  collection  of  samples,  measurements  of  flow  and 
collection  of  data  on  flood  heights,  which  were  made  available  to  the  U.  S.  Geological 
Survey  and  the  Works  Progress  Administration  for  their  use  in  preparing  extensive 
reports  on  the  flood  conditions.  The  flood  necessitated  new  rating  curves  for  the 
measuring  stations  on  the  Ware  River  at  Ware  and  on  the  Swift  River  at  the 
diversion  channel.  Additional  stone  bounds  were  set  defining  property  acquired 
by  the  Commission  in  the  Ware  River  drainage  area.  Monthly  inspections  and 
reports  were  made  of  conditions  found  at  all  shaft  heads  along  the  Quabbin 
Aqueduct. 

The  Department  of  Public  Health  continued  its  cooperation  with  this  division 
in  the  analysis  of  samples  of  water  and  sewage  effluents.  The  chlorinator  station 
on  Mill  Brook  below  the  Central  New  England  Sanatorium  was  maintained. 

In  connection  with  studies  of  the  method  of  construction  of  the  main  dam  and 
dike,  surveys  of  topsoil  and  of  glacial  overburden  were  continued  in  the  vicinity 
of  both  structures. 
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Operation  of  Ware  River  Intake  Works 
The  Ware  River  intake  works  were  maintained  ready  for  operation  whenever 
required.     The  tunnel  was  entered  for  inspection  through  Shaft  8  on  April  8,  15 
and  16,  May  19  and  November  16. 

Operation  of  Rutlatid-H olden  Sewer 
The  Rutland-Holden  sewer  was  in  continuous  operation.     The  meter  stations 
at  the  Rutland  State  Sanatorium,  at  the  U.  S.  Veterans  Hospital  in  Rutland,  and 
at  the  Holden-Worcester  boundary  line  were  inspected  regularly  and  weirs  and 
piezometer  connections  cleaned  and  records  of  flow  maintained. 

Ware  River  Watershed  —  General 
A  small  labor  force  was  employed  throughout  the  year  on  miscellaneous  work 
in  caring  for  the  grounds  at  the  Ware  River  intake,  Wachusett  outlet  and  Shaft  4 
head  house,  setting  stone  bounds,  filling  cellar  holes,  grading  and  cleaning  up  at 
the  sites  of  buildings  removed  from  the  Ware  River  watershed  and  other  miscel- 
laneous work.  The  average  number  of  men  so  employed  on  force  account  was  8, 
the  maximum  being  17  during  the  week  ending  May  23. 

Quabbin  Reservoir  —  General 

Topography.  —  Topography  in  the  area  below  the  flow  line  of  the  reservoir  was 
continued.  To  date,  30,940  acres  or  48.3  square  miles  have  been  surveyed  for 
the  general  topographic  maps  within  and  adjacent  to  the  proposed  reservoir, 
including  the  location  of  the  entire  flow  line.  Location  of  the  flow  line  and  of  the 
clearing  line  was  also  determined  in  connection  with  the  work  of  clearing. 

Real  Estate.  —  Properties  described  in  applications  by  owners  for  sale  of  real 
estate  were  located  and  when  no  surveys  had  been  made  sketches  showing  the 
approximate  location  were  prepared.  Comprehensive  real  estate  surveys  and 
analyses  and  descriptions  of  deeds  were  continued.  Real  Estate  surveys  during 
the  year  cover  157  acres,  making  a  total  to  date  of  64,264  acres  or  100.41  square 
miles.     Of  this  total,  62,398  acres  have  been  plotted  on  a  scale  of  1  inch  =  200  feet. 

Photography.  —  The  photographing  of  buildings  and  cemetery  lots  within  the 
area  to  be  affected  by  the  proposed  reservoir  was  continued.  During  the  year  61 
photographs  of  buildings,  701  photographs  of  miscellaneous  views  and  of  the 
progress  of  construction  at  Quabbin  Reservoir  and  elsewhere,  and  117  photographs 
of  property  in  the  Ware  River  watershed  were  taken. 

Cemetery  Removals.  —  Interments  in  Quabbin  Park  Cemetery  and  the  general 
removal  of  bodies  from  existing  cemeteries  in  the  reservoir  area  were  continued. 
The  removal  of  bodies,  headstones  and  monuments  has  been  done  with  labor  en- 
gaged directly  for  this  work.  During  the  year  work  progressed  as  shown  in  the 
following  table: 

Cemetery  Removals 

Burial  lots  in  Quabbin  Park  Cemetery  assigned  in  exchange 
Bxirial  lots  in  Quabbin  Park  Cemetery  sold 
Number  of  releases  executed  of  rightsl 

in  old  lots  in  Quabbin  Reservoir  Ko  Q.  P.  Cemetery 

area  .....      I  to  other  cemeteries 

Bodies  removed  from  Quabbin  Reser-\to  Q.  P.  Cemetery 

voir  area  ....      J  to  other  cemeteries 

Bodies  removed  from  area  outside  Quabbin  Reservoir  to 

Quabbin  Park  Cemetery 

Burials,  not  reinterments,  in  Q.  P.  Cemetery 

Headstones  moved    fto  Q.  P.  Cemetery 

Ito  other  cemeteries 

Monuments  moved  /to  Q.  P.  Cemetery 

\to  other  cemeteries 

t  Includes  corrections  of  previously  reported  data.  Quabbin  Park  Cemetery  was  not  completed  ready 
for  use  until  August  25,  1932,  prior  to  which  time  632  bodies  had  been  removed  to  other  cemeteries. 

The  vault  was  maintained  and  used  from  time  to  time  during  the  winter  months. 
Work  of  developing  Quabbin  Park  Cemetery  was  continued  by  grading  and  seed- 
ing miscellaneous  areas  outside  the  established  lots  and  by  miscellaneous  clearing 
and  grubbing  where  trees  interfered  with  the  setting  of  stones.  Cemetery  lots 
were  graded  and  seeded  as  removals  were  completed  and  in  the  case  of  purchases 
were  graded  and  seeded  at  once.  The  average  force  employed  on  cemetery  work 
during  the  working  season  of  about  46  weeks  was  10  men,  the  maximum  being  15 
during  the  weeks  ending  July  11  and  August  15. 


To  Nov.  30, 

Year  Ending 

1935t 

Nov 

30, 

1936 

Total 

521 

63 

584 

20 

2 

22 

292 

94 

386 

158 

13 

171 

1,640 

541 

2,181 

825 

20 

845 

3 



3 

71 

18 

89 

928 

324 

1,252 

396 

11 

407 

175 

41 

216 

137 

2 

139 
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Fire  Protection.  —  The  fire-fighting  equipment  was  maintained  in  readiness 
for  service  at  all  times.  Six  assistants  in  the  division  office  were  reappointed  as 
deputy  forest  wardens  in  each  of  the  towns  affected  by  the  reservoir.  The  equip- 
ment and  personnel  responded  during  the  year  to  calls  for  assistance  at  10  forest 
fires  which  burned  over  a  total  area  of  about  103  acres.  There  also  occurred  a 
total  of  11  fires  in  buildings,  6  of  which  were  chimney  fires  resulting  in  little  if  any 
damage. 

Lumbering.  —  The  New  England  Box  Company  continued  its  cutting  operations 
under  agreements  with  the  Commission  for  the  purchase  of  standing  timber. 
Agreements  for  sale  of  timber  were  also  in  force  with  Willis  B.  Tryon,  The  Child 
Lumber  Corporation  and  Chaffee  Brothers.  In  addition,  miscellaneous  standing 
timber  at  various  places  throughout  the  valley  has  been  sold  to  other  operators 
and  cut  under  the  general  supervision  of  this  division. 

Reforestation.  —  The  general  program  of  reforestation  was  continued  with  nursery 
stock  purchased  by  the  Commission  on  Administration  and  Finance.  Planting 
of  five  and  six-year-old  Norway  spruce  transplants  was  commenced  April  29  and 
completed  May  18  on  approximately  170  acres  of  the  middle  and  lower  portions 
of  the  "Prescott  Peninsula,"  and  was  confined  to  open  areas  requiring  no  clearing. 
A  total  of  about  62,000  five-year  transplants,  143,000  six-year  transplants  and 
1,000  red  and  white  pine  three-year  root-pruned  seedlings  were  planted. 

Reforestation  was  also  carried  on  in  the  Ware  watershed.  About  106,560  six- 
year  Norway  spruce  transplants,  8,625  five-year  white  spruce  transplants,  50,000 
four-year  white  spruce  transplants,  and  5,550  two-j^ear  larch  seedlings  were  set 
out  on  about  140  acres  of  the  Commission's  land  in  Coldbrook  and  vicinity  and  in 
West  Rutland. 

Since  the  beginning  of  the  reforestation  program  in  the  spring  of  1935,  the 
Commission  has  established  four  nurseries.  The  first  nursery  was  on  about  two 
acres  of  what  was  formerly  the  James  S.  Twible  farm  in  Greenwich  on  highway 
Route  21  near  Greenwich  Lake.  It  now  contains  about  500,000  four-year  white 
pine  transplants,  available  for  planting  next  spring. 

The  second  nursery  was  established  on  about  two  acres  of  what  was  formerly 
the  StillmajU  A.  Smith  farm  in  Ware,  east  of  Beaver  Brook  and  just  north  of  high- 
way Route  9.  It  now  contains  about  65,000  red  pine  four-year  transplants  and 
about  50,000  Norway  spruce  four-year  transplants,  available  for  planting  next 
spring.  As  previously  reported,  the  288,800  red  pine  seedlings  planted  in  this 
nursery  were  very  badly  affected  by  a  fungus  blight,  known  as  Lophodermium 
Pinastri.  The  68,000  remaining  alive  in  the  spring  of  1936  were  lifted  and  trans- 
planted in  a  concentrated  group  and  sprayed  during  the  growing  season  with  a 
solution  of  copper  sulphate,  hydrated  lime  and  casein  soap,  by  which  treatment 
the  disease  was  brought  under  immediate  control. 

The  third  nursery  was  established  on  about  four  acres  of  what  was  formerly 
the  Jason  Thurston  farm  in  Enfield,  on  highway  Route  21.  The  area  was  about 
equally  divided  between  seed  beds  and  transplant  beds.  Seed  beds  were  con- 
structed 4  feet  wide  with  wooden  side  frames  of  1-inch  by  8-inch  pine  boards. 
Planting  of  seed  was  started  May  16  and  completed  June  3.  The  following  quan- 
tities of  seed  were  planted  and  at  the  end  of  the  growing  season  it  was  estimated 
that  the  following  number  of  seedlings  were  growing  in  the  seed  beds: 


Pounds  of  Seed 

Number  of  Seedlings 

White  Pine .                  92 

2,250,000 

Red  Pine  .... 

63 

2,000,000 

White  Spruce     . 

23 

1,000,000 

Red  Spruce 

15 

500,000 

Norway  Spruce 

18 

600,000 

European  Larch 

41 

500,000 

Hemlock    .... 

9 

261 

150,000 
7,000,000 

Two  hundred  thousand  white  pine,  280,000  red  pine,  25,000  white  spruce, 
45,000  Norway  spruce  and  30,000  red  spruce  seedlings  were  purchased  from  out- 
side nurseries  and  planted  in  the  transplant  area.  This  work  was  started  April  28 
and  completed  May  9.  The  red  pine  plants  were  sprayed  frequently  to  prevent 
the  possible  occurrence  of  fungus  infection. 

The  fourth  nursery  was  established  on  about  10  acres  of  what  was  formerly  the 
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Charles  D.  Randall  farm  in  Belchertown.  It  is  above  the  future  flow  line  of  the 
reservoir  and  near  the  main  dam  and  hence  can  be  maintained  as  long  as  needed 
for  nursery  planting  in  connection  with  the  future  development  of  the  reforestation 
program.  The  entire  area  had  formerly  been  cultivated  and  was  plowed  and 
thoroughly  harrowed  in  April  and  May.  Eight  hundred  pounds  of  buckwheat 
sown  May  16  was  plowed  under  the  latter  part  of  June.  Barley  was  sown  the 
latter  part  of  July  and  this  will  be  plowed  under  next  spring.  The  nursery  work  in 
this  location  was  practically  confined  to  the  construction  and  planting  in  the  fall 
of  seed  beds  4  feet  wide,  aggregating  4,200  feet  long. 

For  winter  protection,  a  straw  mulch  was  placed  over  the  seedlings  in  the  Thurs- 
ton nursery  and  a  pine-needle  mulch  with  a  burlap  covering  over  the  seed  beds 
in  the  Belchertown  nursery. 

A  labor  force  with  a  maximum  number  of  27  was  employed  on  force  account 
during  the  short  period  of  planting  and  an  average  of  about  8  during  the  season  of 
work  in  the  nursery. 

From  time  to  time  during  October  and  November,  about  7,000  plants  and 
shrubs  were  collected  from  the  reservoir  area  and  transplanted  in  the  Belcher- 
town nursery.  In  addition  to  spruce,  pine  and  cedar,  laurel,  ground  juniper, 
azalea,  spirea,  sjTinga,  privet  and  other  shrubs  were  planted. 

Gypsy  moth  control  adjacent  to  areas  planted  to  pine  was  carried  on  during 
December,  Januarj^  and  February.  This  -v^'ork  included  the  cutting  of  gray  birch, 
poplar,  cherry,  oak,  alder  and  other  species  which  are  hosts  of  the  gypsy  moth, 
and  creosoting  of  gypsy  moth  egg  clusters. 

Clearing.  —  Recutting  of  brush  which  had  grown  up  in  the  100-foot  strip  cleared 
for  fire  protection  in  1935,  along  the  future  flow  line  on  the  easterly  slopes  of  the 
West  Branch  of  the  Swift  River,  was  begun  October  26  and  completed  November  6. 
Burning  of  refuse  and  cleaning  of  cellar  holes  following  the  sale  and  removal  of 
buildings  was  continued. 

A  general  program  of  clearing  acquired  areas  to  be  flooded  by  Quabbin  Reser- 
voir was  commenced  about  May  1  by  labor  employed  directly  by  the  Commission. 
The  clearing  operations  were  carried  on  in  the  towns  of  Enfield,  Belchertown, 
Hardwick,  Greenwich,  Prescott,  New  Salem,  Petersham  and  Dana.  The  work 
was  done  at  this  time,  some  two  years  earlier  than  desirable,  as  an  unemployment 
relief  project.  Registrations  for  employment  commenced  the  latter  part  of  April 
in  both  the  Enfield  and  Boston  offices.  Appointments  to  the  work  continued  until 
November  7.  Of  a  total  of  5,878  appointees,  4,289  reported  and  were  assigned  to 
work.  The  maximum  number  of  men  at  work  was  about  3,200.  At  the  end  of 
the  year  there  were  938  men  employed  and  the  clearing  was  nearly  completed. 

The  work  of  clearing  was  divided  into  six  sections  containing  generally  from 
500  to  600  men,  each  section  being  subdivided  into  groups  of  approximately  40 
men.  The  work  consisted  of  the  cutting  down  and  piling  of  all  brush  and  small 
soft-wood  trees.  White  and  yellow  pine  and  hard  woods  suitable  for  timber  or 
ties  were  left  standing.  Other  suitable  hard  woods  were  salvaged  for  cordwood, 
cut  into  4-foot  lengths  and  piled.  A  small  quantity  of  yellow  pine  and  oak  was 
sold  and  cut  into  lengths  in  accordance  with  the  terms  of  sale. 

The  equipment  used  consisted  of  small  tools  such  as  axes,  brush  hooks,  brush 
scj^hes,  cross-cut  saws,  grindstones,  forks,  shovels,  etc.,  and  seven  13^-ton  stake- 
body  trucks,  four  pickup  trucks,  ten  four-door  sedans.  The  stake-body  trucks 
were  used  for  transporting  drinking  water  in  40-quart  cans  from  one  of  several 
central  points  of  supply  to  each  group,  for  hauling  the  excrementitious  material 
from  the  outhouses  at  each  group  and  for  transporting  tool  boxes,  outhouses 
and  equipment  from  one  location  to  another  as  the  groups  moved  about.  The 
pickup  trucks  were  used  for  transporting  tools  and  small  equipment  to  and  from  the 
stock  room  and  repair  shop  and  the  various  groups  and  for  miscellaneous  errands 
around  the  job. 

The  building,  formerly  occupied  by  the  Haskell  store  in  Enfield  Village,  was 
maintained  as  a  storehouse  for  tools  and  small  equipment  and  as  a  shop  for  repair- 
ing broken  tools,  filing  saws,  etc.  A  doctor's  office,  under  the  supervision  of  Dr. 
Willard  B.  Segur  of  Enfield,  was  maintained  on  the  second  floor  of  the  clearing 
project  office  where  medical  and  surgical  treatment  was  administered  to  men 
injured  on  the  work, 
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Burning  the  brush  cut  in  the  reservoir  clearing  operations  has  been  in  progress. 

Soil  Testing  Laboratory.  —  The  work  of  exploring,  collecting  and  testing  materials 
to  be  used  in  the  construction  of  the  main  dam  and  dike,  together  with  current 
control  tests  of  the  quality  of  the  material  placed  in  these  structures  was  continued. 
New  equipment  was  added  to  the  laboratory  from  time  to  time  as  testing  methods 
were  expanded.  Tests  were  principally  of  the  permeability,  stability  and  related 
characteristics  of  soils  affecting  their  use  in  hydraulic-fill  and  rolled-fill  embank- 
ments. Use  of  the  plasticity  needle  was  continued.  Samples  from  storage  piles 
and  from  the  spillway  excavation  were  collected  as  required  for  preliminary  test- 
ing to  determine  their  suitability  for  use  in  the  embankments.  The  investigation 
of  possible  areas  for  the  supply  of  materials  for  the  full-hydraulic  type  of  con- 
struction for  the  main  dam  embankment  was  continued  in  this  connection.  The 
weathered  faces  of  shovel  cuts  were  cleared  for  inspection  by  prospective  bidders 
and  data  prepared  showing  the  results  of  subsurface  investigations  in  these  borrow 
areas. 

Size  distribution  analyses  supplemented  by  permeability  and  porosity  tests 
were  used  for  the  routine  control  of  the  quality  of  the  beach  and  core  materials 
placed  by  the  full-hydraulic  method  in  the  construction  of  the  dike  embankment. 
Whenever  it  was  discovered  that  fins  of  unsuitable  material  projected  into  the 
core,  the  areas  affected  were  jetted  and  resampled  to  determine  the  improvement 
effected  by  the  jetting.  Samples  were  collected  daily  from  the  hog-box  hopper 
for  sizing  tests.  The  water  in  the  central  pool  was  examined  weekly  for  turbidity. 
Samples  from  the  settled  core  were  obtained  periodically  through  the  ports  of  the 
observation  well  and  tested  for  size  gradation  and  porosity  to  determine  the  extent 
of  consolidation.  This  investigation  was  supplemented  by  tests  of  additional 
samples  obtained  from  sampling  wells  sunk  by  driving  23/^-inch  pipe  casing. 

Samples  of  beach  and  core  material  undisturbed  from  the  sampling  well  ports 
and  samples  from  the  glacial  till  in  the  rolled  section  of  the  impervious  core  were 
collected,  tested  for  porosity  and  size  gradation,  and  submitted  to  the  Harvard 
Soil  Mechanics  Laboratory  for  shear  determinations.  Prior  to  the  discontinuance 
of  the  full-hydraulic  method  of  placement,  deposits  of  glacial  till  in  a  borrow  area 
northeast  of  the  dike  were  sampled  and  tested  for  permeability^  to  determine  their 
suitability  for  use  in  topping  off  the  dike  with  rolled  fill.  Grading  and  moisture 
tests  were  made  of  concrete  aggregates  and  slump  tests  were  made  on  concrete 
samples.  Miscellaneous  testing  included  absorption  tests  on  bricks  for  catch 
basins  and  manholes  in  connection  with  highway  construction.  Methods  and 
equipment  were  developed  to  test  70  samples  per  day  for  grain-size  distribution, 
in  order  to  keep  pace  with  the  sampling  schedule  used  in  the  construction  of  the 
dike  hydraulic  embankment. 

Chemical  and  Bacteriological  Laboratory.  —  The  sampling  and  bacteriological 
examination  of  water  supplies  of  the  Commission's  contractors  and  of  miscel- 
laneous supplies  on  property  controlled  by  the  Commission  were  continued.  To 
obtain  suitable  water  supplies  for  the  men  employed  on  the  reservoir  clearing 
project,  springs,  wells,  small  brooks  and  other  sources  in  the  vicinitj^  of  the  work 
were  examined.  During  the  early  summer  it  was  possible  to  find  sufficient  water 
near  at  hand.  Springs  and  wells  frequently  became  dry  and  undependable  in 
midsummer  and  a  number  of  supplies  with  good  yieldls  were  located  and  water 
furnished  to  the  various  groups  in  40-quart  cans.  Toward  the  end  of  the  summer 
the  major  supply  was  taken  from  Egypt  Hill  Brook.  A  small  portable  gasoline- 
driven  centrifugal  pump  was  installed  to  pump  water  from  the  brook  directly  to 
the  cans  which  were  transported  to  points  of  use  on  trucks.  The  water  was  chlor- 
inated. The  number  of  men  employed  on  the  clearing  project  averaged  about 
3,000  during  the  greater  part  of  the  summer,  and  no  illness  that  could  be  traced 
to  the  water  supply  was  reported. 

Progress  of  Contracts 

Contract  38.  —  Contract  38,  for  constructing  a  core  wall  to  sound  rock  at  the  site 
of  the  main  dam  of  Quabbin  Reservoir  in  the  towns  of  Belchertown,  Enfield  and 
Ware  was  continued  and  practically  completed.  In  addition  to  the  work  originally 
contemplated,  the  contractor  was  authorized  on  May  8  to  excavate  earth  in  that 
portion  of  the  spillway  channel  between  the  railroad  and  a  point  approximately 
1,600  feet  therefrom,  suitable  materials  from  this  excavation  to  be  placed  in  the 
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embankment  of  the  main  dam  to  prepare  the  foundation  grading  in  readiness  for 
the  work  of  completing  the  embankment  by  hydraulic  sluicing  under  a  subsequent 
contract.  This  building  up  of  the  foundation  embankment  required  an  additional 
amount  of  rolled  impervious  material  to  be  placed  in  the  core  foundations.  At 
the  same  time  the  contractor  was  authorized  to  construct  two  access  roads  from  the 
Ware-Belchertown  highway,  one  on  the  east  leading  to  the  spillway  site  and  the 
other  on  the  west  to  the  site  selected  for  the  administration  buildings. 

The  contractor  continued  pumping  from  the  caissons  to  keep  the  ground  water 
level  down  until  July  3.  The  total  quantity  pumped  during  the  year  in  operations 
for  lowering  the  ground  water  level  was  848  million  gallons,  making  a  total  during 
the  entire  work  of  the  contract  of  1,738  million  gallons.  The  average  pumpage 
from  December  1  to  June  20  was  2,862  gallons  per  minute,  after  which  time  only 
a  small  quantity  was  pumped.  At  the  beginning  of  the  j^ear  all  but  five  of  the  40 
caissons  were  completed.  Sinking,  underpinning  and  cleaning  ledge  were  con- 
tinued until  the  last  concrete  seal  was  placed  on  January  5.  For  the  entire  con- 
tract the  average  rate  of  sinking  in  free  air  was  as  previously  reported,  9.77  feet 
in  24  hours  and  under  compressed  air  the  average  was  3.63  feet.  The  maximum 
depth  reached  was  125  feet  below  the  original  river  bed.  The  maximum  air  pres- 
sure used  was  33  poimds  in  caisson  12.  The  pressure  was  18  pounds  or  less  in  21 
of  the  37  caissons,  18  to  26  pounds  in  three  and  over  26  pounds  in  four.  There 
were  327  caisson  days  of  pressure  below  18  pounds,  72  between  18  and  26  pounds 
and  15  between  26  and  30  pounds.  At  the  beginning  of  the  year  the  excavation 
of  end  joints  was  60  per  cent  completed.  The  excavation  was  continued,  by  meth- 
ods that  were  described  in  the  annual  report  for  1935,  until  completed  on  February 
4.  Only  21.3  per  cent  of  the  total  length  of  end-joint  excavation  was  done  under 
compressed  air. 

To  complete  the  easterly  end  of  the  cut-off  wall  formed  by  the  caissons^  a  rein- 
forced concrete  wall  was  extended  in  open  cut  to  the  ledge  in  the  abutment.  At 
the  end  of  this  wall  a  concrete  blanket  was  placed  on  the  ledge,  through  which  the 
ledge  was  grouted.  The  blanket  on  the  west  end  was  extended  a  short  distance 
beyond  that  completed  last  j^ear.  The  concrete  was  placed  August  12.  The 
wells  in  the  caissons,  above  the  concrete  filling  of  the  work,jng  chambers,  were 
filled  with  topsoil  compacted  by  dropping  a  tamping  weight  operated  by  hoist 
and  A  frame.  This  work  was  completed  August  13.  Piezometer  pipes  were 
connected  to  the  well  points  left  in  the  upstream  and  downstream  sides  of  the 
central  wells  in  caissons  7  and  20.  The  pipes  were  carried  up  these  wells  which 
were  filled  with  concrete  to  elevation  390,  or  about  10  feet  above  the  original  bed 
of  the  river.  Each  of  these  wells  will  form  the  lower  section  of  a  steel  pipe  observa- 
tion well  to  be  constructed  to  the  top  of  the  main  dam  embankment  under  a  sub- 
sequent contract. 

Drilling  for  grouting  operations  was  continued,  except  during  the  winter  months 
from  December  28  to  March  30,  and  was  completed  July  24.  During  the  entire 
contract  a  total  length  of  2,278  feet  outside  and  10,892  feet  inside  the  caissons 
was  drilled.  Grouting  operations  were  continued,  except  during  the  winter  months 
from  December  21  to  March  31,  and  were  completed  August  14.  During  the 
entire  contract  a  total  of  1,614  cubic  yards  of  grout  was  placed  within  the  caisson 
limits,  71  cubic  yards  outside  these  limits  in  the  ledge  of  the  abutments  and  216 
cubic  yards  in  filling  the  24-inch  pipe  line  used  as  a  discharge  line  from  the  unwater- 
ing  pumps. 

The  placing  of  rolled  impervious  material  was  continued,  except  during  the 
winter  months  from  December  5  to  April  8,  and  was  completed  August  25,  the 
total  for  the  contract  being  154,845  cubic  yards.  This  filling  was  carried  to  eleva- 
tion 404  across  the  main  central  portion  of  the  embankment  foundations.  The 
bulk  of  the  material  was  obtained  from  the  borrow  area  northwest  of  the  site  adja- 
cent to  the  Blue  Meadow  road,  from  borrow  areas  on  either  side  of  the  Enfield- 
Bondsville  road  north  of  the  dam  and  from  the  main  dam  site  itself.  About 
half  of  the  total  quantity  was  stocked  and  rehandled  before  placing,  the  other 
half  being  used  directly  from  the  stripping.  The  pervious  embankment  on  either 
side  of_  the  central  impervious  core  was  graded  to  form  beaches  with  5  per  cent 
slopes  in  readiness  for  the  work  of  hydraulic  sluicing  under  a  subsequent  contract. 
The  material  was  obtained  largely  from  the  excavation  of  the  main  spillway  chan- 
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nel.  This  pervious  embankment  foundation  was  completed  except  for  a  small 
area  north  of  caisson  9. 

Earth  excavation  in  the  spillway  channel  began  May  11.  A  maximum  of  4 
shovels  and  24  trucks  was  used.  Suitable  excavated  material  was  placed  in  the 
dam  foundations.  Boulders  were  placed  in  the  stone  fills  in  the  downstream  por- 
tion of  these  foundations  and  unsuitable  material  was  wasted  in  the  abandoned 
river  bed  downstream  from  the  dam.  Practically  all  the  earth  excavation  required 
in  a  length  of  about  1,600  feet  between  the  old  railroad  location  and  a  temporary 
access  road  across  the  proposed  spillway  was  excavated.     No  ledge  was  excavated. 

Between  May  11  and  August  26,  2,000  feet  of  gravel  access  road  was  constructed 
from  the  Ware-Bel chertown  highway  (Route  9")  at  a  point  about  4,500  feet  east  of 
the  Swift  River  to  a  point  about  600  feet  east  of  the  location  of  the  future  spillway 
bridge.  Between  May  25  and  August  14,  a  penetration  macadam  road  from  Route 
9,  4,700  feet  west  of  the  Swift  River,  was  built  to  the  site  of  the  proposed  group  of 
administration  buildings  about  500  feet  from  the  west  end  of  the  dam.  Ihis 
road  is  about  1,750  feet  long  and  in  addition  has  a  560-foot  branch  which  will 
provide  access  to  the  future  boathouse  and  hangar.  In  connection  with  the  con- 
struction of  this  road,  which  crosses  the  auxiliary  spillway  channel  at  grade,  that 
portion  of  the  auxiliary  spillway  channel  north  of  the  road  was  excavated. 

There  was  also  included  as  part  of  the  work  of  this  contract  the  clearing  and 
excavating  of  7  exploratory  shovel  cuts  in  borrow  areas  proposed  for  the  work  of 
hydraulic  sluicing  for  the  construction  of  the  main  dam  embankment  under  a 
subsequent  contract,  in  order  that  prospective  bidders  might  examine  these  mate- 
rials. About  4  acres  were  cleared  and  22,364  cubic  yards  of  material  excavated 
in  these  shovel  cuts.  The  work  of  cleaning  up  the  site  of  operations  was  nearly 
completed  at  the  end  of  the  year. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $545,946.23, 
or  a  total  to  October  1,  the  date  of  the  latest  estimate,  of  $1,567,775.23,  of  which 
$1,485,997.71  was  approved  for  payment.  The  contractor's  force  averaged  102 
men  for  40  weeks  ending  September  9,  and  10  men  for  the  remaining  12  weeks, 
the  maximum  being  265  for  the  week  ending  December  12,  1935.  Camp  facilities 
have  not  been  provided  at  the  work. 

The  total  electric  energy  used  by  the  contractor  during  the  year  was  1,272,625 
kilowatt  hours,  making  a  total  for  the  entire  contract  of  2,923,580  kilowatt  hours. 

No  important  items  of  plant  were  added  during  the  year. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  38  are  as  follows: 


Earth  excavation  in  open  cut 
Rock  excavation  as  boulders  in  open  cut 
Rock  excavation  as  ledge  in  open  cut    . 
Stripping   ...... 

Unconsolidated  embankment 
Consolidated  pervious  embankment 
Rolled  impervious  embankment  in  core 
Rolled  impervious  embankment  not  in  core 
Stone  fills  ..... 

Pumping    ...... 

Earth  excavation  for  core  wall,  bottom  of  open  cut  to  elevation  300 

Earth  excavation  for  core  wall  below  elevation  300 

Rock  excavation  in  caissons  to  elevation  300 

Rock  excavation  in  caissons  below  elevation  300 

Concrete  not  placed  under  air  pressure 

Concrete  placed  under  air  pressure 

Impervious  filling  in  caissons 

Drilling  holes  in  rock  or  masonry 

Furnishing  and  placing  grout 

Portland  cement 


523,385  cu.  yds. 

1,230   "      " 

14,750  "      " 

76.390   "      " 

53,940   "      " 

376.610   "      " 

154,845   "      " 

41,315   "      " 

52  575   "      " 

lee'lSOmil.  ft.  gals. 

34,265  cu.  yds. 

4,235   "      " 

2,595   "      " 

655   "      " 

47,600   "      " 

6,260   "      " 

4,415   "      " 

13,170  lin.  ft. 

1,900  cu.  yds. 
81,110  bbls. 


Contract  47.  —  Bids  were  opened  April  17,  for  constructing  the  service  building 
and  the  head  house  at  Shaft  12  of  Quabbin  Aqueduct  in  the  Town  of  Greenwich. 
Four  bids  were  received,  ranging  from  $34,990.00  to  $45,380.00.  The  contract 
was  executed  May  4  with  Vincent  Caira,  Newtonville,  Mass.,  the  low  bidder. 
The  head  house  is  a  stone  masonry  building  about  44  feet  by  30  feet  on  the  shaft 
substructure  built  under  the  tunnel  contract,  numbered  20.  This  building  will 
house  a  hoist  giving  access  to  the  tunnel  and  providing  for  cleaning  screens  and 
handling  stop  shutters.  The  service  building,  located  about  240  feet  east  of  the 
head  house,  is  also  a  stone  masonry  building  and  will  contain  garage  space  for  two 
service  trucks,  a  room  for  emergency  housing  of  operators,  and  will  house  a  gasoline- 


Contract  51.  —  Construction  of  East  Branch  Baffle  Across  East  Branch  of 
Swift  River  at  Greenwich  Village. 


Contract  49.  —  Drag-Line  Excavation  of  Open  Channel  Between  East  and 
Middle  Branches  of  Swift  River. 
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driven  electric  generating  plant,  furnishing  lights  for  both  buildings  and  power  to 
operate  the  equipment  in  the  head  house. 

Excavation  for  footings  for  the  service  building  was  started  May  18.  All  the 
foundation  work,  including  waste-treatment  tank  and  cradles  for  the  gasoline 
tank,  was  completed  June  25.  The  first  stone  was  delivered  on  June  10  and  plac- 
ing of  ashlar  masonry  started  July  30  and  was  completed  October  9.  The  placing 
of  tile  for  the  inside  walls  was  started  July  27  and  was  completed  November  17. 
The  erection  of  lintels  and  door  fram.es  was  completed  August  31.  Erection  of 
steel  roof  members  was  completed  October  5.  At  the  end  of  the  year  work  was  in 
progress  on  the  placing  of  roof  slabs,  mortar  protection  of  steel  roof  members, 
installation  of  steel  sash  and  electric  wiring. 

For  the  head  house,  the  erection  of  structural  steel,  which  was  delivered  August 
24,  was  completed  November  30.  The  placing  of  ashlar  masonry  was  started 
September  17  and  completed  November  22.  The  placing  of  tile  for  the  inside 
walls  was  started  September  22  and  was  practically  completed  at  the  end  of  the 
year.  The  placing  of  roof  slabs  was  started  November  20  and  was  completed 
November  30.  At  the  end  of  the  year  work  was  in  progress  on  the  installation  of 
bronze  work  and  electric  wiring. 

The  value  of  work  included  in  contract  estimates  to  November  15,  the  date  of 
the  latest  estimate,  was  $27,117.25,  of  which  90  per  cent  was  approved  for  paj''- 
ment.  The  contractor's  force  averaged  7  men  for  28  weeks  ending  November  30, 
the  maximum  being  15  for  the  week  ending  October  10. 

Contract  4-9.  —  Contract  49,  for  excavating  diversion  channels  at  the  site  of 
Quabbin  Reservoir  in  the  towns  of  Dana,  Hardwick  and  Greenwich,  was  con- 
tinued and  at  the  end  of  the  year  was  practically  completed  with  the  exception  of 
some  minor  items  connected  with  the  cleaning  up  of  the  area  in  the  vicinity  of 
Shaft  11  A. 

Excavation  of  the  lower  intake  channel  at  Shaft  12  was  continued  except  during 
the  winter  months.  The  spoil  was  spread  by  a  bulldozer  to  a  depth  of  about  2 
feet  over  an  area  immediately  south  of  the  channel.  This  work  was  completed 
May  8. 

At  the  channel  between  the  East  and  Middle  branches  of  the  Swift  River  clearing 
was  completed,  the  total  area  cleared  being  about  45  acres.  Excavation  of  the 
channel  was  continued  with  a  drag  line  until  May  20,  except  for  the  period  between 
January  11  and  March  16  when  this  equipment  was  used  on  the  channel  at  Shaft 
11  A.  The  90-horsepower  caterpillar  scraper  wagon  was  continued  in  use  excavat- 
ing the  full  width  of  the  upper  portion  of  the  channel  ahead  of  the  drag  line  and 
also  spreading  the  spoil  excavated  by  the  drag  line.  The  excavation  was  com- 
pleted October  21,  the  spoil  being  spread  over  areas  adjacent  to  the  channel  up 
to  a  maximum  elevation  about  20  feet  below  the  future  flow  line.  The  scraper 
was  also  used  to  construct  the  fill  of  the  road  relocation.  A  gravel  surface  was  then 
placed  on  this  fill  and  the  road  was  surfaced  with  bituminous  material.  A  wooden 
guard  rail  was  constructed  along  the  west  or  channel  side. 

A  wooden  bridge  was  built  across  the  channel  near  its  southerly  end  to  carry  the 
Greenwich-Athol  road,  and  the  grade  of  the  road  was  lowered  for  about  200  feet 
on  each  approach.  The  material  encountered  at  this  point  was  mostly  fine  sand, 
in  which  it  was  necessary  to  lower  the  water  table  by  pumping.  Excavation 
was  continued  below  grade  under  the  bridge  bents  and  a  foot  of  gravel  placed  for 
bearing  under  the  sills.  The  bents  were  framed  and  placed  by  the  drag  line  used 
as  a  crane.  The  channel  slopes  were  paved  the  full  width  of  the  bridge  with  12 
inches  of  stone  over  6  inches  of  gravel.  Paving  was  also  placed  at  several  other 
points  along  the  channel  banks  to  prevent  erosion  by  surface  water.  The  bridge 
was  opened  to  traffic  May  18. 

At  Shaft  11 A  clearing  was  completed,  the  total  area  cleared  being  about  54 
acres.  Suitable  material  for  lumber  was  sawed  by  a  portable  sawmill.  Grubbing 
of  stumps  was  started  January  15.  After  unsuccessful  attempts  to  pull  the  stumps, 
first  with  the  drag  line,  and  later  with  block,  tackle  and  horses,  two  caterpillar 
tractors  were  used  until  March  20.  About  10  acres  were  cleared  and  grubbed, 
the  tractors  pulling  up  trees  and  roots  as  a  unit.  On  May  18,  grubbing  was  re- 
sumed, generally  by  the  use  of  dynamite.  Brush  and  stumps  were  piled  and 
burned,  this  work  being  nearly  completed  late  ih  October.     The  channel,  for  a 
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length  of  about  800  feet  from  the  shaft,  with  an  average  depth  of  about  6  feet, 
was  excavated  early  in  March  by  the  drag  line,  supported  on  timber  pads  where 
required.  The  caterpillar  scraper  wagon  was  used  July  8  to  29  for  disposal  of  the 
spoil.  The  north  end  of  the  channel  was  extended  about  525  feet  by  hand  exca- 
vation of  a  shallow  ditch  during  the  wteek  ending  September  18.  Work  on  this 
contract  was  practically  completed  at  the  end  of  the  year. 

The  value  of  work  included  in  contract  estimates  to  October  10,  the  date  of  the 
latest  estimate,  was  $84,766.32,  of  which  90  per  cent  was  approved  for  payment. 
The  contractor's  force  averaged  18  men  for  48  weeks  ending  October  31,  the  maxi- 
mum being  55  for  the  week  ending  August  1. 

The  principal  items  of  plant  were  as  follows: 

1  Caterpillar  scraper  wagon,  12-cu.  yd.  capacity,  90  H.P.  Diesel  engine 

1  Drag  line  excavator,  70-ft.  boom,  2>^-cu.  yd.  bucket,  150  H.P.  gasoline  engine 

2  Caterpillar  bulldozers 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  49  are  as  follows: 


Clearing    .......... 

Grubbing  ......... 

Earth  excavation  in  channel  between  Middle  and  East  branches 
Earth  excavation  in  channel  at  Shaft  llA      .... 

Earth  excavation  in  channel  at  Shaft  12         ...  . 

Grading  banks  of  lower  intake  channel  at  Shaft  12 

Gravel  road  surfacing  ....... 

Paving       .  . 

Highway  bridge  ........ 


102  acres 
50      " 
229,500  cu.  yds. 
5,500   "      " 
12,550   "      " 
2,260   "      " 
2,075    "      " 
315    "      " 
30  m.  ft.  b.  m. 

Contract  50.  —  Contract  50,  for  constructing  the  embankment  of  the  dike  of 
Quabbin  Reservoir  in  the  towns  of  Enfield  and  Ware,  was  continued  throughout 
the  year.  The  placing  of  hydraulic  fill  was  discontinued  during  the  winter  months 
from  December  3  to  March  31.  Hydraulic  fill  was  then  placed  continuously 
24  hours  a  day  and  6  days  a  week  until  September  20.  It  was  then  decided  that 
the  hydraulic  fill  had  been  carried  to  a  sufficient  height  and  the  contractor  was 
permitted  to  complete  the  remaining  portion  with  a  rolled  fill.  A  water  jet  was 
used  along  the  outer  portions  of  the  core  to  break  up  fins  or  intrusions  of  coarse 
material  into  the  core  area.  This  jetting  was  done  by  a  vertical  pipe  suspended 
from  a  boat  with  water  pumped  directly  from  the  core  pool.  When  the  hydraulic 
fUl  was  discontinued,  the  average  elevation  of  the  core  was  514.3,  which  is  15.7 
feet  below  the  flow  line  and  35.7  feet  below  the  finished  top  of  the  dike. 

After  the  hydraulic  fill  was  stopped,  three  dikes  were  built  across  the  core  pool 
dividing  it  into  sections.  After  settlement  and  consolidation  for  three  days,  the 
water  was  pumped  out  and  the  placing  of  dry  impervious  fill  over  the  core  area 
commenced  September  21.  After  the  first  layer  was  placed,  no  difficulty  was 
experienced  in  getting  onto  the  core  area  with  men  and  equipment.  Suitable 
impervious  material  was  found  in  the  northeast  borrow  area  from  which  the  con- 
tractor had  previously  secured  impervious  topsoil.  This  material  was  a  blue 
glacial  till  with  a  large  variation  of  grain  size.  The  desired  degree  of  impervious- 
ness  was  obtained  by  careful  selection.  Coarse  sand  and  gravel  for  topping  off 
the  outer  portions  of  the  embankment  were  obtained  from  the  southwest  borrow 
area.  Materials  were  placed  in  layers,  consolidated  with  water  and  rolled  with  a 
sheep's-foot  roller. 

About  1,233,500  cubic  yards  were  placed  by  the  full-hydraulic  method  during 
the  year,  making  a  total  placed  by  this  method  under  the  contract  about  1,760,000 
cubic  yards.  About  210,000  cubic  yards  of  the  rolled  fill  were  placed  at  the  end 
of  the  year,  the  total  embankment  being  about  92  per  cent  completed. 

The  materials  for  protecting  the  upstream  face  from  wave  action,  consisting  of  a 
layer  of  broken  stone  covered  by  riprap,  were  obtained  from  stones  rejected  by 
the  hog-box  grizzly  and  by  stone  hauled  from  the  northwest  borrow  area.  A 
crusher  plant  set  up  near  the  hog  box  furnished  the  broken  stone,  and  a  locomotive 
and  cars  of  4  cubic  yards  capacity,  operating  over  a  light  track  which  was  raised 
as  the  work  progressed,  were  used  to  deliver  and  place  the  materials.  As  the  work 
neared  the  top  of  the  dike,  delivery  of  heavy  riprap  and  of  some  of  the  light  riprap 
and  broken  stone  was  by  truck.  This  work  was  in  progress  throughout  the  year, 
the  constructing  of  the  upstream  face  following  as  closely  as  practicable  the  build- 
ing up  of  the  hydraulic  embankment.    During  the  latter  part  of  the  year,  work  was 
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Contract  50. —  The  Core  Pool  After  Draining  at  the  End  of  Hydrauhc  Sluicing 
Operations.  The  Holes  are  Left  by  Jetting  Down  to  Break  Up 
Fins  of  Coarse  Material. 


Reforestation.  —  Thurston  Nursery,  Enfield.    White  Pine  Seed  Beds 
Twenty-four  Days  After  Planting. 
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commenced  on  the  drainage  system  on  the  downstream  face  of  the  embankment? 
consisting  of  tile  pipe  and  catch  basins. 

At  the  east  abutment  about  2,000  cubic  yards  of  rock  were  removed  from  the 
upper  portion  to  uncover  sound  ledge  on  the  center  line.  The  concrete  blanket 
was  completed  and  the  ledge  thoroughly  grouted. 

The  3-foot  vertical  steel  cylinder  shaft  with  observation  ports  in  caisson  13, 
which  will  extend  to  the  top  of  the  dike,  was  raised  as  the  fill  progressed. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $764,005.70, 
or  a  total  to  November  30,  the  date  of  the  latest  estimate,  of  $1,164,648.70,  of 
which  $1,098,183.83  was  approved  for  payment.  The  contractor's  force  averaged 
165  men  throughout  the  year,  the  maximum  being  285  for  the  week  ending  May  30. 
Camp  facilities  have  not  been  provided  at  the  work. 

The  total  electric  energy  used  by  the  contractor  during  the  year  was  3,364,800 
kilowatt  hours,  making  a  total  of  4,590,500  kilowatt  hours  to  date. 

The  only  important  items  of  plant  added  during  the  year  were  one  gasoline- 
driven  shovel  of  IM  cubic  yards  capacity,  ajid  two  bottom- dump  trucks  of  8  cubic 
yards  capacity. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items  of 
Contract  50  are  as  follows: 


Clearing  and  grubbing  .... 

Earth  excavation         ..... 

Rock  excavation  for  core  wall 

Rock  excavation  except  for  core  wall     . 

Consolidated  pervious  foundation  embankment 

Rolled  impervious  embankment  in  core 

Rolled  impervious  embankment  except  in  core 

Embankment  by  full-hydraulic  method 

Miscellaneous  embankment 

Selected  coarse  material 

Crushed  stone  or  screened  gravel 

Light  riprap 

Gravel  sub-base  for  roads 

Furnishing  a  d  placing  grout 

Portland  cement 

Concrete,  Class  A 

Concrete,  Class  B        .  . 

Miscellaneous  steel  and  iron 

12-inch  and  18-inch  tile  pipe 


96  acres 

46,800  cu.  yds. 

8,200  "  " 

2,710  "  " 

173,000  "  " 

49,400  "  " 

74,500  "  " 

1,976,100  "  " 

12,000  "  " 

69,400  "  " 

14,900  "  " 

56,100  "  " 

1,500  ''  " 

9,570  bbls. 
4,760  cu.  yds. 

15    "      " 
33,500  lbs. 
1,830  Un.  ft. 


Contract  51 .  —  Bids  were  opened  May  14,  for  constructing  the  East  Branch 
BaflEle  across  the  East  Branch  of  Quabbin  Reservoir  in  the  towns  of  Greenwich 
and  Hardwick.  Eight  bids  were  received,  ranging  from  $219,075.00  to  $413,725.00. 
The  contract  was  executed  June  23  with  Franklin  A.  Snow  Company,  Boston, 
Mass.,  the  low  bidder.  This  work  included  the  construction  of  two  earth  fill 
dams,  the  larger  with  a  concrete  conduit  to  carry  the  flow  of  the  Swift  River  through 
it  as  long  as  desired.  When  the  main  dam  of  Quabbin  Reservoir  is  completed  the 
conduit  will  be  closed  and  the  water  from  the  East  Branch  of  the  Swift  River  and 
water  discharged  at  Shaft  UA  from  the  Ware  River  will  flow  northerly  around  a 
large  island  into  the  deep  portion  of  the  reservoir  near  North  Dana.  The  length 
of  travel  of  these  waters  to  the  intake  at  Shaft  12  will  thus  be  increased  by  about 
9  miles  and  insure  the  benefit  of  long-time  storage  in  the  Quabbin  Reservoir. 

Work  was  begun  June  23  with  repairs  to  strengthen  the  bridge  over  the  East 
Branch  of  the  Swift  River  at  Greenwich  Village,  immediately  downstream  from 
the  site  of  the  embankment.  At  the  same  time,  work  was  started  on  clearing 
borrow  areas  and  clearing  the  site  selected  for  a  quarry  from  which  to  obtain 
materials  for  stone  fills  and  for  riprap  to  protect  the  slopes  of  the  embankment. 
The  excavation  for  the  river  by-pass  culvert  was  started  June  27,  using  a  gasoline- 
driven  %-cubic  yard  shovel.  A  second  similar  unit,  rigged  with  a  clamshell 
bucket,  started  June  30  to  remove  the  old  mill  pond  dam  and  deepen  the  river 
channel.  Excavation  for  the  culvert  was  completed  by  drag  line  August  3.  The 
shovel  excavated  unsuitable  material  from  the  embankment  foundations  July  14 
to  18  and  then  moved  to  a  borrow  area  for  impervious  material  west  of  the  site  and 
commenced  stripping  and  storing  the  soil  for  use  in  the  impervious  core.  The 
excavation  operations  were  completed  September  19. 

Construction  of  forms  for  the  concrete  culvert  was  commenced  July  3  and  the 
first  concrete  was  poured  July  28.  Sand  and  stone  for  concrete  aggregates  was 
trucked  from  Palmer  and  cement  from  West  Ware.  Concrete  was  chuted  from  a 
%-cubic  yard  gasoline  mixer  to  a  hopper  from  which  concrete  buggies  carried  the 
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concrete  to  the  forms.  The  invert  was  first  poured,  then  the  side  wall  forms  and 
steel  Avere  erected.  The  side  walls  were  then  poured  and  allowed  to  take  their 
initial  set  before  the  roof  was  poured.  The  conduit,  including  the  stop-log  shaft, 
was  completed  October  12.  Paving  at  the  inlet  and  outlet  was  completed  August 
19  and  the  river  diverted  through  the  culvert  August  21. 

Construction  of  the  impervious  core  which  extends  from  the  foundation  to  eleva- 
tion 480  was  started  July  25  and  completed  September  24.  The  material  was 
hauled  from  storage  piles  in  3-cubic  j'^ard  trucks,  spread  by  bulldozers,  slightly 
wet,  and  compacted  by  a  sheep's-foot  roller.  The  placing  of  pervious  fill  in  the 
main  embankment  was  started  July  21.  The  material  was  excavated  by  a  steam 
shovel,  hauled  in  10-cubic  yard  trucks,  dumped  in  water  and  spread  by  bulldozers 
in  layers  approximately  8  inches  thick  when  consolidated.  When  the  fill  reached 
a  height  where  it  was  no  longer  feasible  to  consolidate  bj''  pooling,  pervious  material 
was  spread,  watered  bj^  hose  line  and  consolidated  by  a  sheep's-foot  roller.  At  the 
end  of  the  year  the  pervious  fill  reached  elevation  531,  about  one  foot  above  the 
flow  line  and  5  feet  below  the  finished  grade,  except  that  at  the  west  end  a  gap  for 
the  main  highway  running  north  from  Greenwich  Village  was  left  filled  only  to 
elevation  494,  or  14  feet  above  the  bottom  of  the  diversion  channel  between  the 
East  and  Middle  branches  of  the  Swift  River  excavated  under  Contract  49. 

On  July  8,  work  was  started  on  the  construction  of  a  screening  plant  to  obtain 
screened  gravel  for  facing  the  embankment  slopes  under  the  riprap.  On  September 
24,  a  belt-conveyor  unit  was  installed  to  lift  the  material  to  the  rotating  screen  and 
increase  the  capacity  of  the  plant.  The  first  screened  gravel  was  placed  August  13. 
The  pervious  fill  was  first  graded  by  hand  and  the  screened  gravel  then  dumped 
from  trucks.  Riprap  and  stone  fills  for  the  baffle  were  obtained  from  a  quarry 
northeast  of  the  site.  On  September  4  work  was  started  at  the  quarry  on  tunnels 
for  blasting.  Three  tunnels,  3  feet  wide  by  33^  feet  high,  were  driven  into  the  face 
about  40  feet.  Cross  tunnels  at  the  end  of  each,  extending  14  to  26  feet  on  either 
side,  were  loaded  with  about  5,500  pounds  of  60  per  cent  dynamite.  The  larger 
rocks  resulting  from  these  shots  were  drilled  and  blasted.  The  stone  was  loaded 
by  steam  shovel  and  hauled  by  trucks,  commencing  August  17.  The  stone  fills 
at  the  toes  of  the  main  embankment  were  dumped  in  lifts  about  10  feet  high. 
Riprap  on  the  faces  was  dumped  from  trucks  on  the  screened  gravel  slopes  and 
was  barred  as  required  to  final  position. 

Work  was  begun  on  the  relocation  of  the  highway  along  the  upstream  slope 
October  5.  The  gravel  surface  was  placed  and  rolled  and  the  highway  Avas  opened 
to  public  travel  October  7,  the  paved  gutters  along  the  toe  of  the  riprap  being 
finished  October  21. 

Work  was  started  August  5  on  the  clearing  of  an  access  road  to  the  south  baffle, 
a  small  em-bankment  southeasterly  from  the  main  em.bankment.  On  August  21, 
a  13/2-cubic  yard  gasoline-driven  shovel  was  started  excavating  the  road  and 
stripping  the  site.  A  portion  of  the  topsoil  stripped  was  used  as  impervious  fill 
in  the  main  embankment.  The  placing  of  fill  in  the  south  baffle  was  commenced 
November  2.  The  material  was  rolled  with  a  sheep's-foot  roller.  At  the  end  of 
the  year,  the  fill  reached  elevation  530,  about  6  feet  below  the  finished  grade. 
Screened  gravel  was  placed  on  the  slopes  commencing  November  3. 

Lights  for  night  work  were  supplied  by  a  gasoline-driven  generating  plant  at  the 
main  embanlaiient.     Acetylene  lamps  were  used  at  the  south  baffle. 

The  value  of  work  included  in  contract  estimates  to  November  20,  the  date  of 
the  latest  estimate,  was  $164,411.51,  of  which  90  per  cent  was  approved  for  pay- 
ment. The  contractor's  force  averaged  60  m.en  for  23  weeks  ending  November  28, 
the  maximum  being  90  for  two  weeks  ending  August  15. 

The  principal  items  of  plant  were  as  follows: 

4  Gasoline  shovels,   5^  to  134-cu.  yd.  capacity,  including  two  with  convertible  booms. 
1  Steam  shovel,  l}/o-cu.  yd. 
6  Bulldozers,  35  to  60  H.P. 
6  110-H.P.  large  bottom-dump  trucks 
13  5-ton  trucks 
4  }/^-ton  trucks 

1  Sheep's-foot  roller 

2  Air  compressors,  total  capacity  380  cu.  ft.  per  min. 
1  M-ou.  yd-  gasoline-driven  concrete  mixer 

1  2-H.P  gasoline-driven  concrete  vibrator 
1  Screening  plant 

Miscellaneous  lighting  units,  pumps,  drills,  etc. 


L'oNTKACT  oU. —  Looking  East  Along  Center  Line  of  Dike  Embankment.  Fill- 
ing the  Central  Pool,  Elev.  451,  in  Preparation  for  the  Season's 
Work  of  Hydraulic  Sluicing. 


Contract  50. —  Construction  of  Dike  Embankment  by  Hydraulic  Sluicing. 
Drag  Line  Used  to  Build  Up  Marginal  Dike.    Baffle  Boards  on  the  Beach. 
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The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  51  are  as  follows: 


Earth  excavation 
Pervious  embankment 
Impervious  embankment 
Stone  fill  . 
Riprap 

Screened  gravel 
Concrete 
Portland  cement 


39,095  cu.  yds. 

408,930   '■      " 

8,545    "      " 

8,935    "      " 

27,970   "      " 

24,120    "      " 

900    "      " 

1,760  bbls. 


Contract  52.  —  Bids  were  opened  July  2,  for  constructing  the  embankment  of 
the  main  dam  of  Quabbin  Reservoir  in  the  towns  of  Belchertown,  Enfield  and  Ware. 
Nine  bids  were  received,  rangins  from  $2,317,445.00  to  $4,555,800.00.  The  con- 
tract was  executed  August  24  with  Benjamin  Foster  Company,  Philadelphia,  Pa., 
the  low  bidder.  The  work  contracted  for  consists  of  constructing  the  embankment 
of  the  main  dam,  about  2,640  feet  long,  about  170  feet  high  above  the  original  river 
bed  and  about  150  feet  above  the  foundations  and  core  wall  built  under  previous 
contracts.  The  main  embankment  will  be  constructed  bj^  the  full-hydraulic 
method.  The  upstream  face  will  be  protected  against  wave  action  by  broken 
stone  and  riprap,  and  the  downstream  face  against  erosion  by  soil  dressing.  The 
work  will  include  the  main  spillway  easterly  of  the  dam  and  the  auxiliary  spillway 
westerly  of  the  dam,  also  the  ultimate  plugging  of  the  stream  control  tunnel  and 
control  works  connected  therewith. 

Work  was  commenced  September  8  by  the  clearing  of  an  area  just  north  of  the 
east  end  of  the  dam  for  the  contractor's  plant  buildings,  construction  of  which  was 
started  immediately.  By  November  14,  31  acres  had  been  cleared,  including 
areas  for  access  roads.  Commencing  September  16,  the  contractor  cleaned  off 
the  ledge  in  the  east  abutment  and  practically  completed  cleaning  off  and  remov- 
ing unsound  ledge  from  the  west  abutment  of  the  dam.  Suitable  materials  from 
these  operations  were  placed  as  riprap  on  the  upstream  cofferdam  and  the  bal- 
ance wasted  in  filling  the  abandoned  river  bed  below  the  dam.  To  complete 
the  concrete  blankets  on  the  ledge  abutments,  the  contractor  used  the  aggregate 
washing  and  batching  plant  used  by  the  previous  contractor  on  the  caisson  core 
wall.  The  aggregate  was  batched  by  weight  into  trucks  each  loaded  with  two 
batches  and  carried  to  a  one-cubic  yard  concrete  mixer. 

In  the  west  abutment  the  first  concrete  was  placed  October  24.  A  mixer  was 
set  on  the  upstream  side  of  the  cut  and  discharged  first  into  a  system  of  chutes 
through  which  the  concrete  was  pushed  to  the  forms.  As  the  work  progressed 
higher,  a  crane  was  used  to  handle  a  bottom-dump  bucket  from  the  mixer  into 
the  forms.  By  the  end  of  the  year,  the  concrete  blanket  had  been  completed  to 
elevation  445  and  about  800  cubic  yards  placed. 

In  the  east  abutment,  where  a  similar  blanket  was  placed,  the  concrete  for  the 
lower  portion  was  chuted  directly  from  the  mixer,  and  the  crane  and  bucket  used 
for  the  higher  elevations  the  same  as  for  the  west  abutment.  Concreting  in  this 
abutment  was  completed  between  November  3  and  November  13,  476  cubic 
yards  being  placed. 

Pipes  for  grouting  the  rock  under  the  abutments  were  left  through  the  con- 
crete. Through  these  pipes  holes  were  drilled  20  feet  into  the  ledge,  this  work 
being  in  progress  at  the  end  of  the  year.  Grouting  operations  were  also  commenced 
but  were  shut  down  for  the  season,  on  account  of  low  temperature,  on  November  18. 

The  contractor  began  placing  consolidated  pervious  embankment  October  28 
in  order  to  complete  the  shaping  up  of  the  foundation  beaches  in  preparation  for 
the  placing  of  hydraulic  fill.  The  material  was  taken  from  the  northeast  borrow 
area.  It  was  excavated  partly  by  caterpillar  scraper  w^agons  and  partly  by  a 
drag  line  loading  into  bottom-dump  wagons.  Tlie  bulldozers  helped  spread  the 
material  in  approximately  8-inch  layers  before  rolling  with  a  sheep's-foot  roller. 
Some  of  the  material  was  consolidated  by  bulldozing  the  material  into  a  shallow 
depth  of  water.     About  15,000  cubic  yards  were  placed  before  the  end  of  the  year. 

Excavation  of  the  extension  of  the  east  access  road  constructed  under  Contract 
38  and  of  the  branch  road  running  northerly  therefrom  past  the  spillway  weir  was 
started  October  8.  About  8,500  cubic  yards  of  earth  and  1,900  cubic  yards  of 
ledge  were  excavated  at  the  end  of  the  year.  Material  was  deposited  in  the  fills 
required  for  the  access  road  between  the  spillway  and  the  east  end  of  the  dam. 
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Some  of  the  larg'e  boulders  and  ledge  fragments  were  placed  as  riprap  in  the  up- 
stream cofferdam. 

On  October  5,  grading  operations  in  the  auxiliary  spillway  channel  were  started 
with  a  caterpillar  scraper  wagon  and  the  trench  excavation  for  the  cut-off  wall 
was  started  October  9.     By  November  30,  the  channel  was  roughly  graded. 

Concreting  of  the  cut-off  wall  was  started  October  28,  using  a  one-cubic  yard 
concrete  mixer,  and  2,000  cubic  yards,  or  about  half  of  the  total,  were  placed  at 
the  end  of  the  year. 

The  value  of  work  included  in  the  contract  estimates  to  November  30,  the  date 
of  the  latest  estimate,  was  $60,339.00,  of  which  90  per  cent  was  approved  for  pay- 
ment. The  contractor's  force  averaged  104  men  for  12  weeks  ending  November  28, 
the  maximum  being  137  for  the  week  ending  November  14.  Camp  facilities  have 
not  been  provided  at  the  work,. 

The  contractor's  plant  just  upstream  from  the  dam,  on  the  knoll  east  of  the  old 
Enfield-Bondsville  road,  consists  of  a  combined  repair  shop  and  stockroom,  a 
blacksmith's  shop,  a  combined  engineer's  office  and  first-aid  building,  an  adminis- 
trative office,  an  oil  shed,  a  carpenter's  and  electrician's  shop,  a  rigger's  building, 
a  canteen,  two  15,000-gallon  tanks  for  the  storage  of  gasoline  and  fuel  oil,  a  cement 
shed  and  the  aggregate  plant  built  for  the  work  on  Contract  38.  To  secure  a 
supply  of  drinking  water,  the  contractor  dug  a  well  45  feet  deep  about  500  feet 
upstream  from  the  center  line  of  the  dam.  Work  was  in  progress  on  the  construc- 
tion of  plant  to  be  used  in  the  hydraulic  work  during  the  coming  season. 

Contract  53.  —  Bids  were  opened  April  24,  for  constructing  the  head  house  at 
Shaft  9  of  Quabbin  Aqueduct  in  the  Town  of  Barre.  Two  bids  were  received, 
for  $9,300.00  and  $9,354.00.  The  contract  was  executed  May  7  with  The  English 
Construction  Company,  Inc.,  Lowell,  Mass.,  the  low  bidder. 

This  head  house  is  a  masonry  building,  constructed  on  foundations  already  built 
under  the  previous  tunnel  contract,  numbered  20.  It  will  house  a  hoist  which 
will  provide  access  to  the  tunnel  through  the  shaft.  The  shaft  also  contains  a 
ladder  and  platforms  every  30  feet.  The  first  stone  was  delivered  May  24,  laying 
the  base  course  started  June  25,  and  the  stonework  was  completed  September  4. 
The  placing  of  tile  for  the  inside  walls  was  started  June  30  and  completed  Septem- 
ber 19.  Structural  steel  was  delivered  July  14  and  erected  from  July  20  to  October 
2.  Roof  slabs  were  placed  October  5  and  6.  Mortar  protection  of  the  steel  roof 
beams  was  completed  November  18  and  slate  roofing  November  21.  The  entire 
contract  was  practically  completed  at  the  end  of  the  year. 

The  value  of  work  included  in  contract  estimates  to  October  15,  the  date  of  the 
latest  estimate,  was  $7,812.00,  of  which  90  per  cent  was  approved  for  payment. 
The  contractor  worked  intermittently  and  his  force  averaged  about  3  men  during 
the  active  periods. 

Contract  51^..  — Bids  were  opened  May  7,  for  the  construction  of  1.83  miles  of 
road  in  the  towns  of  Dana  and  Petersham.  This  new  highway  is  in  the  vicinity 
of  Nichewaug  and  connects  existing  state  and  county  highways  on  the  north  and 
south,  providing  an  excellent  route  east  of  the  reservoir  connecting  Gilbertville 
and  Ware  on  the  south  with  Petersham  and  Athol  on  the  north.  Fourteen  bids 
were  received,  ranging  from  $68,040.00  to  $100,576.00.  The  contract  was  exe- 
cuted May  22  with  Carlo  Bianchi  &  Company,  Inc.,  Framingham,  Mass.,  the  low 
bidder. 

This  highway  is  30  feet  wide  with  a  24-foot  hard  surface  consisting  of  a  2-inch 
thickness  of  gravel  mixed  in  place  with  refined  tar  on  a  gravel  base  varying  in 
thickness  from  6  to  16  inches,  the  minimum  thickness  being  used  only  in  locations 
with  a  natural  gravel  of  good  quality  below  the  subgrade.  Three-foot  gravel 
shoulders  were  constructed  adjacent  to  the  tar  surface.  Three  reinforced  con- 
crete culverts  were  constructed,  the  two  largest  being  18  feet  by  10  feet  at  and 
near  the  crossing  of  the  East  Branch  of  the  Swift  River.  In  constructing  the 
surface,  bank-run  gravel  containing  stones  with  a  maximum  dimension  of  13^  inches 
was  spread  for  a  2-inch  thickness  after  compaction  on  the  base  course  of  gravel 
which  had  previously  been  fine  graded.  Shoulders  adjacent  to  the  surface  had 
also  been  brought  to  finished  grade.  Tar  at  a  temperature  of  150  deg.  F.  was  ap- 
plied at  the  rate  of  one-third  gallon  per  square  yard  by  a  distributor  at  a  pressure 
of  slightly  over  30  pounds  per  square  inch.     A  mixer  was  then  drawn  by  a  five-ton 


Contract  52.  —  Foundation  GracUng  in  Preparation  tor  Construction  of 
Main  Dam  Embankment  by  Hydraulic  Sluicing. 


QuABBiN  Park  Cemetery.  —  Looking  Northwest  Along  Oak  Way. 


P.D.  147  23 

truck  through  the  tar-treated  gravel  about  three  times  or  until  the  material  was 
uniformly  coated  with  tar.  The  mixer  consisted  of  a  series  of  steel  bands  twisted 
to  a  spiral  shape  and  mounted  on  a  steel  frame  8  feet  wide  on  steel  runners.  The 
effect  was  first  to  loosen  the  ground  surface  course  and  then  to  turn  the  mixture  of 
tar  and  gravel  about  six  times  on  each  trip.  A  second  application  of  tar  was  then 
made  at  the  rate  of  one-third  gallon  per  square  yard,  thoroughly  mixed  in  place 
as  before.  The  rate  of  application  of  tar  was  slightly  increased  in  a  few  locations 
where  the  gravel  contained  fewer  stones.  The  2-inch  surface  course  was  then 
graded  and  rolled,  care  being  taken  not  to  cause  cracking  by  excessive  rolling. 
After  10  days  to  2  weeks,  a  seal  coat  of  tar  was  applied  at  the  rate  of  one-third 
gallon  per  square  yard  covered  with  a  sufficient  layer  of  sand  and  dragged  with  a 
brush  drag  until  the  sand  and  tar  were  thoroughly  mixed  and  uniformly  distributed. 
Berm  ditches  were  excavated  where  necessary  to  protect  excavated  slopes  from 
erosion.  Loam  berms  were  constructed  on  the  shoulders  of  fills  in  locations  where 
excessive  erosion  might  be  expected.  The  slopes  of  all  cuts  and  of  some  fills  were 
loamed  and  seeded.     Work  was  practically  completed  November  17. 

The  value  of  work  included  in  contract  estimates  to  November  16,  the  date  of 
the  latest  estimate  was  $62,656.32,  of  which  85  per  cent  was  included  for  pay- 
ment. The  contractor's  office  averaged  42  men  for  the  period  of  20  weeks  ending 
October  24,  after  which  time  the  force  was  greatly  reduced.  The  maximum  was 
71  men  for  the  week  ending  August  29. 

The  principal  items  of  plant  were  as  follows: 

2  IJ^-cu.  yd.  shovels,  gasoline  and  air  driven 
2  Bulldozers 

1  Air  compressor,  210  cu.  ft.  per  min.  capacity 
1  12-ton  road  roller 
1  Road  grader 
5  5-ton  trucks  (average) 
Miscellaneous  portable  concreting  plant  and  pumps 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  54  are  as  follows: 


Roadway  earth  excavation 

Ledge  excavation         .... 

Ordinary  borrow  .... 

Plain  cement  concrete  masonry  (l-2}^-5) 

Reinforced  cement  concrete  masonry  (1-2-4) 

Bituminous  material   . 

Gravel  borrow    .... 

Sand  borrow       .... 

Fine  grading,  rolling  and  finishing 

Reinforcement  for  cement  concrete  structures 

Cable  guard  rail 

Trench  excavation 

Clearing  and  grubbing 

Loam  borrow 

Seeding  and  grassing  . 

Gravel  mixed  in  place,  surface  course 

Plain  cement  concrete  masonry  for  bridges  (Class  C) 

Reinforced  cement  concrete  masonry  for  bridges  (Class  B) 


27,070  cu.  yds. 

1,445  "      " 

23,045   "      " 

90   "      " 

65   "      " 

31,050  gals. 

16,615  cu.  yds. 

345   "      " 

72,680 

52,835 

6,915 

1,545 

15.4 

4,580  ' 

4.1 

1,540 

270 

325 


lbs. 
.  lin.  ft. 

cu.  yds. 

acres 
I  cu.  yds. 

acres 
I  cu.  yds. 


Contract  55.  —  Bids  were  opened  May  21,  for  the  construction  of  4.34  miles  of 
state  highway  in  the  Town  of  Petersham.  Six  bids  were  received,  ranging  from 
$251,955.25  to  $307,315.00.  The  contract  was  executed  June  23  with  Arute 
Bros.,  Inc.,  Bridgewater,  Mass.,  the  low  bidder. 

This  contract  includes  the  portion  in  Worcester  County  of  a  new  state  high- 
way located  northerly  of  the  reservoir  site  and  connecting  Petersham  on  the  east 
with  the  Daniel  Shays  Highway  on  the  west.  This  highway  is  30  feet  wide  and 
consists  of  a  bituminous  macadam  surface  course  24  feet  wide  and  2]/2  inches  thick 
on  a  broken  stone  base  course  4  inches  thick,  placed  on  a  sub-base  of  gravel  12 
inches  thick.  The  surface  course  was  treated  with  asphalt  applied  at  350  deg.  F.  at 
a  pressure  of  about  50  pounds  per  square  inch  and  a  total  rate  of  2^  gallons  per 
square  yard  of  surface.  Standard  methods  of  constructing  this  surface,  described 
in  previous  reports,  were  used  throughout.  Three-foot  gravel  shoulders  were 
constructed  adjacent  to  the  surface.  Peat  was  excavated  and  replaced  with  suit- 
able material  where  necessary,  a  maximum  depth  of  10  feet  being  encountered.  One 
reinforced  concrete  culvert  8  feet  by  6  feet  was  constructed  at  the  crossing  of  the 
east  branch  of  Fever  Brook.    Berm  ditches  were  excavated  where  necessary  to 
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protect  excavated  slopes  from  erosion.  Loam  berms  were  constructed  and  seeded 
on  the  shoulders  in  locations  where  excessive  erosion  might  be  expected.  Stone 
paving,  riprap  and  cobble  gutters  treated  with  asphalt  were  constructed  where 
needed.  A  few  stonefill  drains  were  placed  in  excavated  slopes  where  ground 
water  might  be  expected  to  cause  slides.  The  slopes  of  all  cuts  and  of  some  fills 
were  loamed  and  seeded  at  the  end  of  the  year.  The  work  was  practically  com- 
pleted, except  for  a  portion  of  the  cable  guard  rail. 

The  value  of  work  included  in  contract  estimates  to  November  15,  the  date  of 
the  latest  estimate,  was  $208,242.59,  of  which  $99,172.50,  covering  mainly  sur- 
facing items  and  guard  rail,  was  assumed  by  the  Department  of  Public  Works  and 
the  remainder,  $109,070.09,  by  the  Commission.  Eighty-five  per  cent  of  the 
estimate  was  approved  for  payment.  The  contractor's  force  averaged  75  men  for 
a  period  of  23  weeks  ending  November  30,  the  maximum  being  144  for  the  week 
ending  August  22. 

The  principal  items  of  plant  were  as  follows: 

2  15-^-cu.  yd.  shovels,  Diesel  driven 

3  IJ^-cu.  yd.  shovels,  gasoline  driven 
1  5^-cu.  yd.  excavator 

6  Bulldozers 

3  Air  compressors,  total  capacity  330  cu.  ft.  per  min. 
1  Power  grader 

1  Truck  crane,  5^-cu.  yd.  clamshell 

4  12-ton  road  rollers 
12  Trucks  (average) 

Miscellaneous  portable  concreting  plant. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items  of 
Contract  55  are  as  follows : 


Roadway  earth  excavation  . 
Ledge  excavation         .... 
Ordinary  borrow  .... 

Plain  cement  concrete  masonry  (l-2J^-5) 
Reinforced  cement  concrete  masonry  (1-2-4) 
Broken  stone  ..... 
Bituminous  material  .... 
Gravel  borrow  ..... 
Sand  borrow  ..... 
Fine  grading  ..... 
Reinforcement  for  cement  concrete  structures 
Highway  guard  rail  .... 
Trench  excavation  .... 
Clearing  and  grubbing 
Loam  borrow  ..... 
Seeding  and  grassing  .... 
Peat  excavation  .... 


73,000 

.5.800 

60,000 

155 

80 

26,050 

142,100 

30,500 

1,700 

128,000 

3,950 

12,370 

4,400 

35 

9,000 

13 

7,500 


cu,  yds. 


gals, 
cu.  yds. 


lbs. 
lin.  ft. 
cu.  yds. 
acres 
cu.  yds. 
acres 
cu.  yds. 


Contract  57.  —  Bids  were  opened  July  2,  for  the  construction  of  3.65  miles  of 
state  highway  in  the  Town  of  New  Salem.  Six  bids  were  received,  ranging  from 
$161,109.50  to  $188,359.00.  The  contract  was  executed  September  1  with  John 
lafoUa  Construction  Co.,  Dedham,  Mass.,  the  low  bidder. 

This  contract  is  for  the  westerly  portion,  in  Franklin  County,  of  the  state  high- 
way northerly  of  the  reservoir  site,  extending  from  Petersham  to  the  Daniel  Shays 
Highway.  This  is  an  extension  of  the  highway  in  Worcester  County  constructed 
under  Contract  55.  Alternate  bids  were  submitted  on  two  types  of  surfacing, 
bituminous  macadam  and  penolithic.  The  lowest  bid  was  for  penolithic  surfacing, 
and  in  compliance  with  the  request  of  the  Department  of  Public  Works  this  bid 
was  accepted.  With  the  exception  of  the  surfacing,  the  same  specifications  apply 
as  in  the  case  of  Contract  55,  previously  described. 

Clearing  and  grubbing  were  begun  September  1  and  have  been  completed. 
Excavation  is  practically  completed  and  the  work  on  grading  and  drainage  is  in 
progress.  At  one  point  peat  was  excavated  to  a  maximum  depth  of  11  feet.  Two 
reinforced  concrete  culverts  were  constructed,  the  larger  being  8  feet  by  6  feet  on 
the  outlet  from  Hacker  Pond. 

The  value  of  w^ork  included  in  contract  estimates  to  November  27,  the  date  of 
the  latest  estimate,  was  $32,130.20,  of  which  85  per  cent  was  approved  for  payment. 
The  contractor's  force  averaged  36  men  for  13  weeks  ending  November  30,  the 
maximum  being  49  for  the  weeks  ending  October  10  and  October  31. 
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The  principal  items  of  plant  were  as  follo-ws: 

3  IJ^-cu.  yd.  shovels 

1  Truck  crane,  IJ^-cu.  yd.  clamshell 
3  Bulldozers 

3  14-ton  road  rollers,  gasoline  driven 

3  Air  compressors,  total  capacity  470  cu.  ft.  per  min. 

2  Power  graders 

6  Trucks  (average) 
Miscellaneous  portable  concreting  plant  and  pumps 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items  of 
Contract  57  are  as  follows: 


Roadway  earth  excavation  .... 
Ledge  excavation  ..... 
Ordinary  borrow  ..... 

Plain  cement  concrete  masonry  (1-23^-5) 
Reinforced  cement  concrete  masonry  (1-2-4) 
Reinforcement  for  cement  concrete  structures 
Clearing  and  grubbing  .... 

Peat  excavation  ..... 


52,000  cu.  yds. 
2,500    " 
5,500   " 
8   " 
90  " 
5,300   " 
27.5  acres 
8,500  cu.  yds. 


List  of  Drawings  and  Tables  Appended  Hereto 

Location  of  Real  Estate  Acquired  for  Quabbin  Reservoir. 
Takings  of  Real  Estate  and  Water  Rights. 

Status  of  Contracts  Completed  between  November  30,  1935,  and  November  30,  1936;  and  in  force  on 
November  30,  1936. 

Canvass  of  Bids;  Contract  51. 

Canvass  of  Bids;  Contract  52. 

Canvass  of  Bids;  Contract  54. 

Canvass  of  Bids;  Contract  55. 

Canvass  of  Bids:  Contract  57. 

Hydrograph  of  the  Great  Flood  of  March,  1936,  on  the  Ware  and  Swift  rivers. 

Monthly  Rainfall  at  Stations  on  Ware  and  Swift  watersheds,  1936. 

For  data  on  contracts  completed  prior  to  November  30,  1935,  see  sixth  to  tenth 
annual  reports,  inclusive.     A  General  Plan  and  Profile  of  the  Present  and  Proposed 
Metropolitan  Water  Supply  was  included  in  the  geological  report  appended  to  the 
1935  annual  report. 
For  summaries  of  rainfall  for  years  previous  to  1936,  see  1935  annual  report. 
Respectfully  submitted, 

Frank  E.  Winsor,  Chief  Engineer. 
20  Somerset  Street,  Boston,.  Mass. 
January  2,  1937. 
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FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 


EXPENDITUBES  AND   DISBURSEMENTS   FOR  THE   FiSCAL  YeAR   AND   PROM  JuLY  28, 

1926,  THE  Date  of  the  Appointment  of  the  Commission 

New  accounts  have  been  opened  during  the  year  necessitating  transfers  from 

old  accounts. 


General  Overhead 


Administration,  Commissioners'  Office: 

Salaries,  Commissioners 

Salaries,  Clerical  . 

General  Legal  Expense 

Furniture  and  Fixtures 

Engineering  Instruments 

Rent  and  Upkeep 

Automobile  Purchase  . 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 

Advertising 

Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage 


Total  Administration,  Commissioners'  Office 

Engineering,  Headquarters'  Office: 

Salaries,  Engineering 

Salaries,  Clerical 

General  Consultant  Expense 

General  Legal  Expense       .... 

Furniture  and  Fixtures       .... 

Laboratory  Equipment       .... 

Laboratory  Supplies    .        .        .        . 

Rental  of  Equipment  .        .        .        .        . 

Engineering  Instruments    .... 

Rent  and  Upkeep  of  Boston  Office   . 

Rent  and  Upkeep  of  Springfield  Laboratory 

Automobile  Purchase 

Automobile  Maintenance    .... 

Special  Experiments 

Miscellaneous  Expense  (undistributed)    . 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage 

Total  Engineering,  Headquarters'  Office 

Un  assigned  : 

Unassigned  Supplies  and  Equipment 

Total  Unassigned         .... 


Year  ending 
Nov.  30, 

Total  to 
Nov.  30, 

1936 

1936 

$10,499.99 

$106,915.56 

15,735.68 

112,349.89 

666.36 

2,169.16 

1,470.82 

4,397.04 

98.00 

98.00 

2,391.04 

22,882.83 

0.00 

2,464.90 

290.95 

3,020.66 

1,972.68 

15,045.95 

1,598.15 

9,592.50 

610.81 

9,742.19 

516.97 

2,602.12 

336.75 

1,466.05 

i      $36,188.20 

$292,746.85 

$85,955.62 

$786,396.86 

10,670.16 

94,265.49 

o;oo 

116,515.25 

0.00 

53,160.29 

968.65 

15,062.94 

0.00 

1,961.00 

0.00 

2,071.94 

0.00 

3,370.02 

0.00 

1,084.06 

11,222.35 

104,925.82 

0.00 

3,950.54 

0.00 

3,151.60 

287.42 

3,905.41 

0.00 

2,304.63 

1,248.68 

21,917.55 

914.20 

14,852.30 

747.11 

5,822.33 

271.90 

2,080.48 

$112,386.57 

$1,236,898.99 

$-535.81 


1421.15 


$-535.81 


$421.15 


Total  General  Overhead 


$148,038.96     $1,530,066.99 
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DiSTEIBUTION  OF  GENERAL  OVERHEAD 

Administration,  Commissioners'  Office: 

Wachusett-Coldbrook  Tunnel    .... 

Coldbrook-Smft  Tunnel 

Quabbin  Reservoir 

Main  Dam 

Beaver  Brook  Dike 

Southern  Sudbury  Emergency  Supply     . 
Metropolitan  System  —  General 

(Expenditures  under  Chapter  No.  48) 
Cochituate  Supply 

(Expenditures  under  Chapter  No.  18) 

Total  Administration,  Commissioners'  Office 

Engineering,  Headquarters'  Office: 

Wachusett-Coldbrook  Tunnel    .        .        .        . 
Coldbrook-Swift  Tunnel     .        .        . 

Quabbin  Reservoir 

Main  Dam 

Beaver  Brook  Dike 

Southern  Sudbury  Emergency  Supply 
Metropolitan  System  —  General 

(Expenditures  under  Chapter  No.  48) 
Cochituate  Supply 

(Expenditures  under  Chapter  No.  18) 
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Year  ending 

Nov.  30 

1936 

^ERHEAD 

Total  to 

Nov.  30, 

1936 

$1,095.10 

1,205.59 
15,647.61 
13,049.99 

2,456.47 
0.00 

$77,175.22 
29,167.37 

111,097.81 

36,725.88 

27,156.85 

8,690.28 

1,224.66 

1,224.66 

1,508.78 

1,508.78 

$36,188.20 

$292,746.85 

$3,855.15 
3,934.40 

$309,782.61 
111,977.84 

48,243.43 

41,527.75 

7,534.14 

0.00 

544,958.98 

129,060.86 

100,419.03 

33,407.97 

3,233.45 

3,233.45 

4,058.25 

4,058.25 

$112,386.57 

$1,236,898.99 

Total  Engineering,  Headquarters'  Office 

Wachusett-Coldbrook  Tunnel  Section  of  Quabbin  Aqueduct, 
Ware  Supply 
General  Overhead  : 

Administration $1,095.10  $77,175.22 

Engineering 3,855.15  309,782.61 

Total  General  Overhead 

Engineering: 

Salaries,  Engineering  and  Clerical 

Consultant  Expense     . 

Labor     .... 

Furniture  and  Fixtures 

Engineering  Instruments 

Rent  and  Upkeep 

Automobile  Purchase  . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Miscellaneous  Expense  (undistributed) 

Advertising 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage      


Total  Engineering 


Real  Estate  —  General  Construction: 
Legal  and  Expert  Expense 
Consultant  Expense     .... 

Labor 

Miscellaneous  Expense  (undistributed) 


$4,950.25 

$386,957.83 

$2,379.35 

$396,752.85 

0.00 

7,649.86 

1,859.50 

3,874.83 

62.92 

2,303.81 

23.75 

7,579.22 

947.69 

17,752.05 

0.00 

11,422.82 

251.71 

15,430.61 

0.00 

18,640.69 

368.66 

9,565.47 

0.00 

6.05 

41.37 

1,100.30 

61.48 

3,027.41 

9.26 

444.07 

$6,005.69 

$495,555.14 

$0.00 

$6,186.92 

0.00 

455.66 

0.00 

1,711.20 

0.00 

1,003.60 
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Printing  and  Blueprinting 
Purchases  and  Settlements 
Taxes 

Maintenance  of  Eeal  Estate 
Police  Protection,  Labor  . 
Fire  Protection,  Equipment 

Miscellaneous  Expense 
Special  Agents,  Salaries 

Furniture  and  Fixtures   . 

Automobile  Purchase 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage 

Total  Real  Estate 
Wabe  Watershed  Protection  : 

Salaries,  Engineering  and  Clerical     . 
Legal  and  Expert  Expense 

Consultant  Expense 

Labor     

Engineering  Instruments    .... 
Furniture  and  Fixtures       .        ■        • 
Completed  Contract  No.  27 
Completed  Contract  No.  39 

Automobile  Purchase 

Automobile  Maintenance    .... 

Special  Experiments 

Miscellaneous  Expense  (undistributed)    . 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage 

Installed  Equipment 

Purchases  and  Settlements 

Taxes 

Maintenance  of  Real  Estate 

Purchase  and  Planting  of  Trees  and  Shrubbery 

Special  Agents,  Salaries      .... 

Rent  and  Upkeep 

Automobile  Purchase      .... 

Autom.obile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting  . 
Stationery  and  Office  Supplies  . 

Postage 

Police  Protection,  Labor     .... 
Fire  Protection,  Equipment 
Rutland-Holden  Sewer,  Maintaining,  Clean 
ing  and  Repairing 

State  Sanatorium  Branch 

13.  S.  Vet.  Hospital  Branch    . 

Trunk  Sewer,  except  Branches 

Use  of  City  of  Worcester's  Sewerage  System 
for  Disposal  of  Sewage  from  Rutland- 
Holden  Sewer 

Total  Ware  Watershed  Protection 
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Year  ending 

Total  to 

Nov.  30, 

Nov.  30, 

1936 

1936 

$1.44 

$62.36 

158.34 

123,147.50 

188.21 

3,682.24 

190.21 

1,298.18 

0.00 

41.00 

1,223.69 

1,254.66 

0.00 

0.54 

0.00 

12,949.00 

0.00 

117.67 

0.00 

1,222.50 

0.00 

2,124.30 

0.00 

1,201.73 

0.00 

26.51 

0.00 

5.48 

0.00 

21.36 

$1,761.89 

$156,512.41 

$12,670.93 

$124,836.72 

5,210.34 

21,448.47 

0.00 

763.70 

2,605.94 

12,128.18 

60.97 

378.11 

62.92 

62.92 

0.00 

4,395.51 

0.00 

238,708.67 

578.00 

1J46.45 

928.43 

4,631.16 

0.00 

700.00 

750.24 

5,449.25 

154.35 

624.56 

184.82 

282.76 

0.00 

2.00 

15.00 

31.85 

0.00 

5,610.75 

122,071.63 

1,204,816.82 

7,140.44 

35,225.85 

2,982.38 

4,736.20 

^                 720.00 

720.00 

2,460.00 

7,188.67 

165.33 

214.19 

0.00 

303.35 

489.60 

1,455.84 

289.19 

838.70 

53.63 

56.82 

2.00 

3.91 

7.05 

20.55 

10.00 

10.00 

39.09 
1- 

39.09 

'.                   72.54 

422.15 

83.31 

450.94 

244.34 
n 

1,077.92 

l- 

15,78 

15.78 

$160,068.25 

$1,678,797.84 
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Year  ending 
Nov.  30, 

Total  to 
Nov.  30, 

1936 

1936 

Waee  Diveesion  Damages  —  Except  Jury  Trial: 

Salaries,  Engineering  and  Clerical     . 

$4,623.60 

$86,783.99 

Legal  and  Expert  Expense 

0.00 

3,171.83 

Consultant  Expense 

470.53 

24,458.98 

Labor     .... 

60.29 

2,370.98 

Furniture  and  Fixtures 

5.35 

29.76 

Laboratory  Equipment 

86.86 

273.21 

Laboratory  Supplies    . 

89.77 

376.71 

Engineering  Instruments 

2.40 

560.34 

Rental  of  Equipment  . 

0.00 

203.75 

Rent  and  Upkeep 

4.62 

4.75 

Automobile  Purchase  . 

0.00 

170.42 

Automobile  Maintenance 

544.74 

3,970.13 

Contracts  for  Investigations  and  Surveys 

O.QO 

63.27 

Materials  of  Construction  .... 

0.00 

136.51 

Miscellaneous  Expense  (undistributed)    . 

80.71 

7,336.39 

Printing  and  Blueprinting 

24.85 

1,257.19 

Stationery  and  Office  Supplies 

4.93 

64.05 

Postage 

0.00 

6.62 

Purchases  and  Settlements 

0.00 

166,525.00 

Sub  Total  Ware  Diversion  Damages  — 

_■ 

Except  Jury  Trial    .... 

$5,998.65 

$297,763.88 

Ware  Diversion  Damages  —  Jury  Trial  : 

Salaries,  Engineering  and  Clerical     . 

$14,379.41 

$55,904.01 

Legal  Expense 

41,440.95 

57,558.42 

Consultant  Expense 

40,866.47 

76,851.99 

Expert  and  other  Witness  Expense  . 

3,591.15 

14,133.12 

Automobile  Maintenance    .... 

368.47 

440.58 

Miscellaneous  Expense  (undistributed)    . 

4,180.74 

6,577.48 

Printing  and  Blueprinting 

355.88 

604.07 

Stationery  and  Office  Supplies 

125.00 

125.00 

Postage 

15.53 

15.53 

Settlements 

0.00 

260,000.00 

Payments  under  Certificates  of  Judgment 

317,231.17 

507,440.12 

Sub  Total  Ware  Diversion  Damages  — 

_ 

Jury  Trial 

$422,554.77 

$979,650.32 

Total  Ware  Diversion  Damages 

$428,553.42 

$1,277,414.20 

Permanent  Contruction  —  Construction  Con^ 

practs:       $0.00 

$9,629,739.99 

Permanent  Construction  —  Except  Construc 

TioN  Contracts: 

Installed  Equipment    .        .        .        ._       . 

$-19.27 

$58,998.83 

Temporary  Equipment       .... 

0.00 

6,423.60 

Labor     '. 

166.00 

4,226.44 

Contracts  for  Equipment  for  Survej^s 

0.00 

898.34 

Maintenance  of  Partially  Completed  Struc 

- 

tures 

888.57 

9,854.81 

Maintenance  of  Grounds    .... 

1,293.33 

4,932.19 

Purchases  of  Plants,  Trees  and  Shrubbery 

0.00 

842.58 

Rental  of  Equipment  .        .        .        .        . 

0.00 

7.00 

Miscellaneous  Expense        .... 

0.00 

9,453.84 

Materials  of  Construction 

25.87 

25.87 

52,354.50 


$95,663.50 


Total . 

Total  Wachusett-Coldbrook  Tunnel,  Ware 

Supply $603,694.00   $13,720,640.91 

Special  Investigation  —  Pollution  of  Ware  and  Quinapoxet  Watersheds 
(Expenditures  under  Chapter  66,  Resolves  of  1931) 
Total  Special  Investigation        ....  $0.00  $1,995.99 


Year  ending 

Nov.  30, 

1936 

Total  tc 

Nov.  30, 

1936 

$1,862.50 

0.00 

$4,006.07 

3.55 

407.80 

435.00 

97.90 

145.23 

43.46 

259.49 

13.41 

19.91 

3.85 

3.85 
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Wachusett  Watekshed  Peotection 


Engineering  : 

Salaries,  Engineering  and  Clerical     . 

Legal  Expense 

Labor 

Automobile  Maintenance  .... 
Miscellaneous  Expense  (undistributed)    . 

Printing  and  Blueprinting 

Postage 

Total  Wachusett  Watershed  Protection  .  $2,433.92  $4,873.10 

COLDBROOK-SWIFT  TuNNEL  SECTION  OF  QuABBIN  AqUEDUCT 

General  Overhead  : 

Administration     .        .        .        .        .        .        .  $1,205.59  $29,167.37 

Engineering 3,934.40  111,977.84 

Total  General  Overhead     . 

Engineering: 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor     

Furniture  and  Fixtures  .... 
Engineering  Instruments    .... 

Rent  and  Upkeep 

Rental  of  Equipment 

Automobile  Purchase 

Automobile  Maintenance  .... 
Contracts  for  Investigations  and  Surveys 
Materials  of  Construction  .... 
Miscellaneous  Expense  (undistributed)    . 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage 


Total  Engineering 


Real  Estate  : 

Legal  and  Expert  Expense 

Labor     

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Postage 

Purchases  and  Settlements 

Taxes 

Maintenance  of  Real  Estate 
Fire  Protection,  Equipment 

Total  Real  Estate $1,256.83  $27,831.86 

Permanent  Construction  —  Construction  Contracts: 

Completed  Contract  No.  20       .       .       .  $0.00     $4,809,852.83 

Contract  No.  53,  Construction  of  Head  House 
at  Shaft  9 7,030.80  7,030.80 


$5,139.99 

$141,145.21 

$9,415.73 
140.23 

$259,722.48 
552.98 

1,194.15 

533.99 

10.17 

157.63 

0.00 

2,006.40 

1,554.90 

4,561.46 

10,426.61 

3.00 

0.00 

470.87 
0.00 
0.00 

8,010.52 

17,797.36 

13,525.66 

2.25 

310.79 

7,955.78 

43.98 

953.55 

56.16 

2,151.70 

10.15 

515.44 

$12,343.85 

$329,740.09 

$3.89 
0.00 

$3,103.53 
12.20 

0.00 

27.16 

0.00 

34.87 

0.00 

5.68 

1,025.00 
0.00 

23,610.00 
724.77 

227.94 

252.79 

0.00 

60.86 

Total  Contracts $7,030.80     $4,816,883.63 
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Year  ending 

Total  to 

Nov.  30, 

Nov.  30, 

1936 

1936 

Pekmanent  Consteuction  —  Except  Consteuction  Conteacts: 

Labor $0.00 

$308.95 

Installed  Equipment 0.00 

489.34 

Water  Supply  System 195.32 

3,417.56 

Miscellaneous  Expense 38.77 

2,526.20 

Total $234.09 

$6,742.05 

Total  Coldbrook-Swift  Tunnel  .       .       .          $26,005.56 

$5,322,342.84 

QuABBiN  Reseevoie  Except  Main  Dam  and  Dike 

Geneeal  Oveehead: 

Administration $15,647.61 

$111,097.81 

Engineering . 

Total  General  Overhead 

48,243.43 

544,958.98 

$63,891.04 

$656,056.79 

Engineeeing: 

Salaries,  Engineering  and  Clerical    .        .        .           $53,987.93 

$420,331.19 

Consultant  Expense     .... 

589.52 

817.75 

Jjabor     .... 

5,885.90 

16,870.04 

Furniture  and  Fixtures 

104.22 

3,171.10 

Laboratory  Equipment 

867.22 

2,245.46 

Laboratory  Supplies    . 

896.09 

3,623.81 

Rental  of  Equipment  . 

0.00 

16.75 

Engineering  Instruments 

185.44 

6,529.90 

Rent  and  Upkeep 

2,281.34 

10,576.99 

Automobile  Purchase  . 

3,511.49 

20,677.34 

Automobile  Maintenance 

3,584.04 

18,858.00 

Special  Experiments    . 

0.00 

422.80 

Contracts  for  Investigations  and  Surveys 

1,937.24 

14,683.87 

Office  Buildings 

6.04 

5,059.20 

Miscellaneous  Expense  (undistributed) 

1,132.24 

6,752.95 

Printing  and  Blueprinting      .     ■  . 

480.27 

2,533.14 

Stationery  and  Office  Supplies 

976.99 

6,508.86 

Postage 

334.59 

1,426.23 

Total  Engineering $76,760.56 

$541,105.38 

Real  Estate  —  Except  Board  of  Refeeees  and  Juey  Teial: 

Legal  and  Expert  Expense         ....             $8,962.29 

$161,930.66 

Consultant  Expense     .... 

0.00 

146.78 

Labor     

7,000.97 

7,342.12 

Furniture  and  Fixtures 

30.38 

46.06 

Automobile  Maintenance    . 

92.02 

106.44 

Miscellaneous  Expense  (undistributed) 

1,091.19 

8,136.85 

Advertising 

0.00 

208.66 

Printing  and  Blueprinting 

34.02 

1,350.48 

Stationery  and  Office  Supplies 

0.00 

0.45 

Purchases  and  Settlements 

254,830.66 

6,431,829.18 

Purchase  price,  B.  &  A.  R.R.  and  N.  Y.  C 

lessee,  for  part  of  Athol  Branch  and  gen- 

eral release  of  all  claims  for  damages  for 

reservoir  construction          ....                     0.00* 

575,000.00 

Taxes 

50,447.24 

341,915.82 

Maintenance  of  Real  Estate 

1,825.45 

8,362.38 

Water  Supply  System 

0.00 

40.60 

Fire  Protection,  Equipment 

49.30 

4,839.60 

Automobile  Purchase 

0.00 

771.69 

Automobile  Maintenance 

13.46 

293.79 

*  This  item  taken  out  of  1936  expenditures  and  put  into  1935  in  accordance  with  instructions  from 
Comptroller'a  Bureau  12-9-36.     Does  not  alter  total  to  date. 
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Year  ending 

Nov.  30, 

1936 


Labor 

Miscellaneous  Expense 
Police  Protection,  Labor 
Special  Agents,  Salaries 
Equipment 
Automobile  Purchase 
Automobile  Maintenance 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies 

Postage  . 
Renting  Agents,  Salaries 
Legal  Expense  . 
Furniture  and  Fixtures 
Automobile  Purchase 
Automobile  Maintenance 
Labor         .... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies 

Postage 

Payments  to  Towns     . 


Sub  Total  Real  Estate  —  Except  Board 
of  Referees  and  Jury  Trial 


Real  Estate  —  Board  of  Referees  : 
Salaries  of  Referees 
Salaries,  Engineering  and  Clerical 
Legal  Expense      .... 
Consultant  Expense     . 
Expert  and  other  Witness  Expense 
Expenses  of  Board  of  Referees  . 
Miscellaneous  Expense 


325.23 

50.36 

180.00 

2,460.00 

0.00 

0.00 

439.70 

187.29 

0.00 

3.27 

0.00 

2,820.00 

60.00 

0.00 

524.95 

116.80 

21.50 

277.98 

0.00 

2.00 

55.20 

3,000.00 
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Total  to 

Nov.  30, 

1936 

$1,035.93 

221.38 

194.00 

20,486.00 

118.33 

1,540.31 

3,493.00 

1,434.32 

52.72 

13.68 

17.07 

23,708.10 

120.00 

29.29 

524.95 

116.80 

21.50 

889.01 

18.62 

37.16 

184.79 

17,500.00 


Sub  Total  Real  Estate  —  Board  of  Referees 


Real  Estate  —  Jury  Trial: 

Salaries,  Engineering  and  Clerical     . 

Legal  Expense 

Miscellaneous  Expense        .... 
Payments  under  Certificates  of  Judgment 


Sub  Total  Real  Estate 
Total  Real  Estate 


Jury  Trial 


QuABBiN  Reservoir  Damages: 

Salaries,  Engineering   .... 
Legal  and  Expert  Expense 
Board  of  Referees        .... 
Consultant  Expense     .... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 
Purchases  and  Settlements 

Total  Quabbin  Reservoir  Damages 


$335,201.26 

$7,614,078.52 

$0.00 

$6,940.00 

0.00 

967.88 

0.00 

4,823.53 

0.00 

622.40 

0.00 

4,510.07 

0.00 

550.30 

0.00 

45.78 

$0.00 

$18,459.96 

$0.00 

$27.73 

86.72 

557.90 

0.00 

2.00 

80.79 

7,832.66 

$167.51 

$8,420.29 

$335,368.77 

$7,640,958.77 

$0.00 

$48.68 

0.00 

931.00 

0.00 

0.00 

0.00 

2,158.82 

0.00 

15.19 

0.00 

2.96 

2,600.00 

48,275.00 

$2,600.00  $51,431.65 
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Swift  Diversion  Damages  —  Except  Jury  Trial: 
Salaries,  Engineering  and  Clerical     . 
Legal  and  Expert  Expense         .... 

Consultant  Expense 

Labor     

Furniture  and  Fixtures       ..... 

Laboratory  Equipment 

Laboratory  Supplies 

Engineering  Instruments 

Rent  and  Upkeep         .        .        .        .        . 

Rental  of  Equipment 

Automobile  Purchase  .  .  . 
Automobile  Maintenance  .  . 
Contracts  for  Investigations  and  Surveys 

Materials  of  Construction 

Miscellaneous  Expense  (undistributed)    . 

Printing  and  Blueprinting      .... 

Stationery  and  Office  Supplies 
Purchases  and  Settlements        .       .       . 

Sub  Total  Swift  Diversion  Damages  — 
Except  Jury  Trial 
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Swift  Diversion  Damages  —  Jury  Trial 
Salaries,  Engineering  and  Clerical     . 
Legal  and  Expert  Expense 
Consultant  Expense     .... 
Automobile  Maintenance    . 
Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 

Postage 

Payments  under  Certificates  of  Judgment 


Sub  Total  Swift  Diversion  Damages  — 

Jury  Trial 

Total  Swift  Diversion  Damages 

QuABBEN  Reservoir  —  Cemeteries 
QuABBiN  Park  Cemetery  Construction: 
Salaries,  Engineering  and  Clerical    . 
Legal  and  Expert  Expense         .... 

Consultant  Expense 

(Construction)  Labor 

Tools  and  Equipment 

Automobile  Purchase  ...... 

Automobile  Maintenance    .       . 

Rental  of  Equipment 

Purchases  and  Settlements        .... 

Construction  Materials 

Purchase  and  Planting  of  Trees  and  Shrubbery 

Receiving  Vault 

Water  Supply  System         .       .       .       . 

Maintenance  of  Grounds    .       .       .       .       .   . 

Miscellaneous  Expense  (undistributed)    . 

Printing  and  Blueprinting      .... 

Stationery  and  Office  Supplies       . 
Completed  Contract  No.  34       .       . 

Sub    Total    Quabbin    Park    Cemetery 
Construction 


Year  ending 
Nov.  30, 

Total  to 
Nov.  30, 

1936 

1936 

19,848.23 

$78,250.54 

160.00 

5,806.52 

383.39 

70,237.56 

542.66 

963.85 

29.75 

69.47 

780.38 

2,072.94 

805.29 

3,153.01 

21.53 

762.98 

41.50 

42.65 

0.00 

10.50 

0.00 

1,533.72 

340.24 

3,494.26 

0.00 

569.47 

0.00 

18.99 

97.90 

6,155.27 

80.82 

1,054.07 

44.25 

85.26 

0.00 

942,975.00 

$13,175.94 

$1,117,256.06 

$407.50 

1407.50 

9,653.27 

9,653.27 

2,815.05 

2,815.05 

104.94 

104.94 

328.48 

328.48 

22.18 

22.18 

19.55 

19.55 

1.00 

1.00 

9,985.53 

9,985.53 

$23,337.50 

$23,337.50 

$36,513.44 

$1,140,593.56 

$384.25 

$11,948.52 

0.00 

65.00 

0.00 

125.00 

4,359.59 

17,769.34 

273.47 

367.46 

0.00 

1,615.37 

441.99 

1,717.17 

0.00 

33.19 

0.00 

8,850.00 

25.44 

1,670.20 

0.00 

218.93 

0.00 

2,768.85 

0.00 

1,251.97 

2,097.87 

6,854.16 

57.78 

233.43 

0.12 

159.20 

0.00 

10.05 

0.00 

7,842.94 

$7,640.51  $63,500.78 
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teby: 
Salaries,  Engineering  and  Clerical    . 
Tools  and  Equipment 
Automobile  Purchase  .... 
Automobile  Maintenance    . 
Removal  and  Reinterment  of  Bodies 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense 
Rental  of  Equipment  .... 


Year  ending 

Nov.  30, 

1936 

TotaJ  to 

Nov.  30, 

1936 

^EA  TO  QUABBIN  PaEK  CeME- 

$2,405.25 
28.42 

$9,344.34 
466.80 

0.00 

362.54 

3,368.59 

1,944.40 

4.75 

2,669.99 

1,462.43 

13,557.12 

8,667.38 

6.75 

0.00 

10.50 

Sub  Total  Removals  to  Quabbin  Park 
Cemetery  .       .       .       .       . 


^,113.95  $36,185.31 


Removals  feom  Cemeteeies  within  Reservoir  Area  to  Cemeteries  other 
THAN  Quabbin  Park: 

Salaries,  Engineering  and  Clerical    .       .       .  $206.50  $6,062.99 

Automobile  Purchase 0.00  380.00 

Automobile  Maintenance 17.48  107.54 

Purchases  and  Settlements        ....  245.00  7,204.10 

Perpetual  Care  Fund  Contributions         .       .  0.00  175.00 

Removal  and  Reinterment  of  Bodies       .       .  157.91  6,625.36 

Removal  and  Resetting  of  Monuments   .       .  152.35  5,869.69 

Miscellaneous  Expense 0.00  123.51 


Sub  Total  Removals  to  Other  Cemeteries 
Total  Quabbin  Reservoir  Cemeteries 


$779.24 
$16,533.70 


$26,548.19 
$126,234.28 


Permanent  Construction  —  Construction  Contracts: 
Contract   No.   47,    Construction   of   Service 

Building  and  Head  House  at  Shaft  12         .  $24,405.52 
Contract  No.   49,   Excavation  of  Diversion 

Channels 69,719.69 

Contract  No.  51,  Construction  of  East  Branch 

Baffle 147,970.36 

Total  Contracts    .       .       .       .       .       .  $242,095.57 

Permanent  Construction  —  Except  Construction  Contracts: 

Installed  Equipment $0.00 

Labor .       .       .  361.00 

Automobile  Maintenance 1.20 

Miscellaneous  Expense  (undistributed)           .  61.75 

Printing  and  Blueprinting      ....  24.28 


$24,405.52 

76,289.69 

147,970.36 

$248,665.57 


$214.78 

361.00 

1.20 

61.75 

24.28 


Quabbin  Reservoir  Clearing 

Tools  and  Equipment         .....  $22,182.06  .$22,468.18 

Labor     .       .       .       .       .       .       .       .       .  1,594,901.28       1^595,472.28 

Payments  for  Compensation      ....  7,133.70  7,133.70 

Miscellaneous  Expense  (undistributed)    .       .  2,411.88  2,414.93 

Printing  and  Blueprinting      ....  69.76  69.76 

Stationery  and  Office  Supplies      .       .       .  994.63  994.63 

Postage 175.71  175.71 

Automobile  Purchase 12,041.97  12,041.97 

Automobile  Maintenance 3,858.64  3,904.73 

Furniture  and  Fixtures 877.65  877.65 

Rent  and  Upkeep               .       ...       .  685.33  685.33 

Medical  and  Surgical  Equipment     .       .       .  124.82  124.82 
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Medical  Supplies 

Medical  Services  . 

Fire  Protection,  Equipment 

Miscellaneous    . 

Labor         .... 
Legal  Expense 


Year  ending 

Nov.  30, 

1936 

Total  to 

Nov.  30, 

1936 

$1,809.72 

2,945.41 
425.87 

$1,809.72 

2,945.41 

425.87 

128.60 

128.60 

2,241.50 
415.00 

2,241.50 
415.00 

,653,871.76 

$1,654,992.80 

Total  Quabbin  Reservoir  Construction, 
except  Construction  Contracts 

Highway  and  Public  Utility  Relocation: 

Salaries,  Engineering  and  Clerical    .       .       .  $37,667.91  $195,671.44 

Legal  and  Expert  Expense         ....  0.00  49i<10 

Consultant  Expense 0.00  8,454.75 

Labor 1,985.10  7,9S3.51 

Furniture  and  Fixtures 0.00  61.74 

Completed  Contracts  Nos.  21,  40,  41  and  44  .  0.00  551,578.91 

Completed  Contract  No.  43       ....  -8,221.94  267,037.58 
Contract  No.  54,  Construction  of  a  Highway 

in  the  Towns  of  Dana  and  Petersham  53,257.87  53,257.87 
.   Contract  No.  55,  Construction  of  a  Portion  of 

the  Petersham-New  Salem  Highway  in  the 

County  of  Worcester       .....  92,709.57  92,709.57 
Contract  No.  57,  Construction  of  a  Portion  of 

the  Petersham-New  Salem  Highway  in  the 

County  of  Franklin 27,310.67  27,310.67 

Installed  Equipment    ......  0.00  811.57 

Temporary  Equipment              .       .       .       .  0.00  149.50 

Engineering  Instruments 323.61  948.75 

Automobile  Purchase 0.00  535.00 

Automobile  Maintenance    .        .       .       .       .  901.45  5,384.31 

Miscellaneous  Expense  (undistributed)    .       .  1,187.64  5,827.57 

Printing  and  Blueprinting      ....  382.69  675.18 

Stationery  and  Office  Supplies       .       .       .  68.79  159.13 

Maintenance  of  Real  Estate  ....  0.00  551.60 
Total  Highway  and  Public  Utility  Re- 
location        $207,573.36     $1,219,167.75 

Quabbin  Reservoir  Watershed  Protection  Reforestation  : 

Nurseries;  Salaries,  Engineering       .       .       .  $1,033.00  $1,177.15 

Labor 9,855.98  11,870.33 

Tools  and  Equipment     .       .       .       .       .  2,507.68  2,569.74 

Automobile  Purchase      .       .       .       .       .  398.50  398.50 

Automobile  Maintenance       ....  218.07  254.05 

Nursery  Supplies      .       .       .       .       .       .  4,969.41  4,969.41 

Miscellaneous  Expense    .....  104.63  113.13 

Watershed;  Salaries,  Engineering     ...  157.00  437.76 

Labor 2,309.20  7,800.10 

Tools  and  Equipment 19.18  184.81 

Automobile  Maintenance       ....  62.29  71.51 

Nursery  Supplies 1,347.00  1,347.00 

Miscellaneous  Expense 2.84  63.85 

Sub  Total  Reforestation     ....  $22,984.78  $31,257.34 

Total  Quabbin  Reservoir  Watershed  Pro- 
tection          $22,984.78  $31,257.34 

Total  Quabbin  Reservoir,  Except  Main 
Dam  and  Dike $2,658,192.98  $13,310,463.89 
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General  Overhead: 
Administration 
Engineering  . 


Total  General  Overhead 


Year  ending 

Nov.  30, 

1936 


Qtjabbin   Reservoir  Main   Dam 


$13,049.99 
41,527.75 
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Total  to 

Nov.  30, 

1936 


$36,725.88 
129,060.86 


$54,577.74        $165,786.74 


Engineering: 

Salaries,  Engineering  and  Clerical     .       .       .  $54,376.62  $172,331.63 

Consultant  Expense 564.28  5,718.54 

Labor 4,283.30  15,116.93 

Furniture  and  Fixtures 79.57  210.51 

Laboratory  Equipment 0.00  453.77 

Rental  of  Equipment  .        .        .        .        .        .  0.00  1,202.25 

Engineering  Instruments    .        .        .        .        .  214.05  630.54 

Rent  and  Upkeep 351.01  1,054.25 

Automobile  Purchase 0.00  1,495.00 

Automobile  Maintenance    .        .        .        .        .  1,100.27  4,106.27 

Contracts  for  Investigations  and  Surveys       .  3,274.60  61,895.52 

Office  Buildings    .......  0.00  578.39 

Special  Experiments 189.90  1,790.79 

Water  Supply  System 0.00  20.00 

Miscellaneous  Expense  (undistributed)    .       .  644.67  12,070.15 

Printing  and  Blueprinting 1,028.92  1,727.03 

Stationery  and  Office  Supplies       .       .       .  349.82  960.26 

Postage 44.09  96.57 

Total  Engineering        .       .       .       .       .  $66,501.10  $281,458.40 


Permanent  Construction  —  Construction  Contracts: 

Completed  Contracts  Nos.  30,  32  and  36       .  $0.00 
Contract  No.  38,  Constructing  a  Core  Wall  to 

Sound  Rock  at  Main  Dam     ....  566,351.61 
Contract  No.  52,  Constructing  Embankment 

at  Main  Dam 54,305.10 

Total  Contracts    .       .       .       .       .       .  $620,656.71 

Permanent  Construction  —  Except  Construction  Contracts: 

Labor $120.00 

Installed  Equipment 0.00 

Temporary  Equipment 0.00 

Miscellaneous  Expense       .       .       .       .       .  391.19 

Total $511.19 

Total  Quabbin  Reservoir  Main  Dam       .  $742,246.74 


$804,913.52 

1,485,997.71 

54,305.10 

^2,345,216.33 


$3,573.70 
3,253.00 
4,213.39 

12,489.69 

$23,529.78 
J,815,991.25 


Quabbin  Reservoir  Beaver  Brook  Dike 
General  Overhead  : 

Administration $2,456.47  $27,156.85 

Engineering  .        .        .        .        .        .        .        .  7,534.14  100,419.03 


Total  General  Overhead 


$9,990.61        $127,575.88 
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Engineeking  : 

Salaries,  Engineering  and  Clerical     . 

Consultant  Expense 

Labor 

Furniture  and  Fixtures       .... 

Laboratory  Equipment       .... 

Rental  of  Equipment 

Engineering  Instruments    .... 

Rent  and  Upkeep 

Automobile  Purchase 

Automobile  Maintenance    .... 

Contracts  for  Investigations  and  Surveys 

Special  Experiments 

Miscellaneous  Expense  (undistributed)    . 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Advertising       .        .        .        .        . 
Postage 


Year  ending 

Nov.  30, 

1936 

Total  to 

Nov.  30. 

1936 

$32,792.63 

564.27 

15,078.40 

18.50 

$133,670.59 

5,505.11 

23,264.64 

145.72 

0.00 

315.73 

0.00 

921.50 

38.76 

155.65 

0.00 

16.00 

0.00 

600.00 

513.27 
692.59 
187.50 

2,366.94 

24,773.32 

242.70 

111.92 

38.88 
1.96 

4,872.48 

1,317.63 

160.95 

0.00 

79.34 

0.30 

0.30 

Total  Engineering $50,038.98        $198,408.60 

PeBMANENT  CoNSTBUCTION  —  CONSTBUCTION  CONTBACTS: 

Completed  Contracts  Nos.  32  and  36              .  $0.00     $1,054,137.90 
Contract  No.  50,  Constructing  the  Embank- 
ment of  the  Dike     737,605.13       1,098,183.83 


Total  Contracts    ......        $737,605.13     $2,152,321.73 

Permanent  Constbuction  —  Except  Construction  Contbacts: 

Labor $0.00  $9,757.25 

Temporary  Equipment 0.00  1,993.18 

Tools  and  Equipment         .       .       .       .       .                    0.00  14.70 

Miscellaneous  Expense        .       .       .       .       .                   28.79  1,677.32 

Installed  Equipment    .       .       .       .       .       .                 235.00  235.00 

Total .  $263.79  $13,677.45 

Total  Quabbin  Reservoir  Beaver  Brook 

Dike $797,898.51     $2,491,983.66 

CocHiTUATE  Supply  —  Special  Investigation  Relative  to  Setting  off  a 

Pobtion  of  Lake  Cochituate  fob  Boating  and  Fishing 

(Expenditures  under  Chapter  18,  Resolves  of  1936) 

General  Ovebhead: 

Administration     .        .        .        . 
Engineering  ,        .        .        .        .        . 

Total  General  Overhead     . 

Engineering: 

Salaries,  Engineering  and  Clerical    . 

Labor 

Automobile  Maintenance    . 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 
Laboratory  Supplies    .... 


Total  Engineering 
Total  Cochituate  Supply 


$1,508.78 

$1,508.78 

4,058.25 

4,058.25 

$5,567.03 

$5,567.03 

$5,845.37 

$5,845.37 

200.50 

200.50 

47.85 

47.85 

406.04 

406.04 

52.94 

52.94 

15.08 

15.08 

65.00 

65.00 

$6,632.78 

$6,632.78 

$12,199.81 

$12,199.81 
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Year  ending  Total  to 

Nov.  30,  Nov.  30, 

1936  1936 

Metbopolitan  System  —  General  —  Investigation  Relative  to  Improving 

Distribution  System  and  Preventing  Pollution  of  Sources 

OF  Supply  of  Metropolitan  Water  District 

(Expenditures  under  Chapter  48,  Resolves  of  1936) 

General  Overhead : 

Administration .            $1,224.66  $1,224.66 

Engineering  . 3,233.45  3,233.45 

Total  General  Overhead     .       .       .       .            $4,458.11  $4,458.11 
Engineering: 

Salaries,  Enigneering  and  Clerical    ...               $886.80  $886.80 

Miscellaneous  Expense 3.70  3.70 

Total  Engineering $890.50  $890.50 

Total  Metropolitan  System  —  General    .            $5,348.61  $5,348.61 

Southern  Sudbury  Emergency  Supply 

General  Overhead: $0.00  $42,098.25 

Engineering: 0.00  44,235.07 

Real  Estate: 0.00  30,553.18 

Southern  Sudbury  Diversion  Damages      .       .                    0.00  50,752.66 
Permanent    Construction  —  Consturction 

Contracts    ........                    0.00  458,957.30 

Permanent  Construction  —  Except  Construc- 
tion Contracts 0.00  11,937.37 

Total  Southern  Sudbury  Emergency  Supply               $0.00  $638,533.83 

Summary 

Wachusett-Coldbrook  Tunnel,  Ware  Supply  .       .        $603,694.00  $13,720,640.91 
Special   Investigation  —  Pollution   of   Ware   and 

Quinapoxet  Watersheds 0.00'  1,995.99 

Wachusett  Watershed  Protection     ....              2,433.92  4,873.10 

Coldbrook- Swift  Tunnel 26,005.56  5,322,342.84 

Quabbin  Reservoir  Except  Main  Dam  and  Dike  .       2,658,192.98  13,310,463.89 

Quabbin  Reservoir  Main  Dam 742,246.74  2,815,991.25 

Quabbin  Reservoir  Beaver  Brook  Dike   .       .       .          797,898.51  2,491,983.66 

Southern  Sudbury  Emergency  Supply     .       .       .                    0.00  638,533.83 

Cochituate  Supply,  Chapter  18         ....            12,199.81  12,199.81 

Metropolitan  System,  General,  Chapter  48    .       .              5,348.61  5,348.61 

Unassigned -535.81  421.15 

Grand  Total $4,847,484)32  $38,324,795.04 

Receipts  from  Rents,  Sales,  etc. 

Sales       . $78,217.17  $261,139.18 

Rents 43,094.98  394,970.^3 

Miscellaneous 234\54  102,866i27 


Total  Receipts $121,546.69        $758,975.78 

Financial  Statement  Verified  3-2-37  (J.D.M) 

Approved:  GEO.  E.  MURPHY,  Comptroller. 
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COMMONWEALTH     OF    MASSACHUSETTS 

METR.  D15TR.  WATER    SUPPLY   COMM. 

CANVASS   OF  BIDS   CONTRACT   51    OPENED 

MAY  14,  1936. 

CONTRACT  51 

® 

© 

(D 

® 

(D 

© 

(D 

® 

FOR  CONSTRUCTING    THE    EAST 

BRANCH 

BAFFLE    AT    THE     SITE    OF    aUABBIN 

Fronklin  A.Snow  Co. 

John  lofollo  Constr.  Co. 

Carlo  BionchiflcCompflmj 

Cenedello  t  Co. 

Arute  Bros.lncorporoted 

S.J.  Groves  4  Sons 

B.  Perini  8j  Sons  Inc 

R.H.  Newell  Co. 

RESERVOIB     IN    THE    TOWNS    OF 

GREENWICH 

10  Providence  St., 

llVbn  Brunt  Ave, 

Inc.,  Framing  horn, 

167  Main    St., 

Bridgewater, 

Company, 

Framing  ham. 

Uxbridge, 
Moss. 

AND   HARDWICK.. 

Boston,  Mass. 

Dedhom ,  Moss 

Moss 

Milford,  Mass. 

Moss 

Minneapolis,    Minn. 

Moss. 

Item 
No. 

Description 

Quantity 

Unit 

POICE 

Amount 

Price. 

Amount 

Price. 

Amount 

Pbicl 

Amount 

PRlCt 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

1 

Clearing 

IS 

Acre 

100. 

ISOO. 

150 

1150. 

100. 

1500 

300. 

4500. 

75. 

1125. 

100. 

1  500. 

100. 

1500 

75. 

1125. 

2 

Grubbing 

10 

Acre 

100. 

1000. 

150. 

1500 

50. 

500. 

10. 

100. 

50 

500. 

100. 

1  000. 

30O. 

3000 

ISO. 

ISOO. 

3 

tarfh  hcQvafion 

30  000 

CuM 

.CO 

11  000 

.10 

6000. 

.30 

9  000 

.15 

7  500 

.30 

$000 

.50 

15  000. 

.« 

II  040. 

.75 

11500. 

4 

Ucavaiion  of  doulders 

500 

Cu.Yd. 

.50 

ISO 

.10 

100. 

1. 

1000 

.01 

5. 

1. 

500. 

\.50 

750. 

10. 

5000 

.75 

375. 

5 

Riyer  Conhol  i  iemoYal  of  Dam 

.mpSm 

1500. 

1000 

500. 

7000 

400. 

5  000 

43  200 

2000. 

6 

Pervious  imbankmen^ 

iSO  000 

CuM 

.10 

90000. 

.10 

30  000. 

.14 

105  000. 

.10 

9000O 

.15 

112  500. 

.35 

157500. 

235 

118  250 

.50 

225000. 

7 

Impervious  Embankmenf 

e  500 

Cu.Yd 

.50 

4150 

.75 

6375 

.65 

5  515. 

.35 

1975 

.50 

4  ISO. 

.55 

4675 

.41 

4  060 

.75 

6375 

6 

Stone  fill 

10  000 

Cu.Yd 

1. 

10  000. 

1.10 

12  000 

1.40 

14  000 

1.95 

19  500. 

1.50 

15  000 

1.25 

12  500. 

1.16 

14600 

1. 

10  OOO 

9 

Hiprap 

50  000 

Cu.Yd 

1. 

50  000 

1.10 

60000. 

1.40 

70  000. 

1.15 

57  500. 

1.50 

7500O 

1.50 

75000 

1.46 

73  000 

1.15 

61  500 

10 

Paying 

500 

Cu.Yd. 

i. 

looa 

5. 

1500. 

J. 

1  500 

4.50 

1150 

4. 

looa 

3. 

1 500 

4.60 

2  400 

3. 

1500 

11 

Broken  Shne  or  Screened  Grayel 

35  000 

Cu.Yd 

.60 

21  000 

1. 

35000 

.60 

21  000 

1.35 

47  150. 

1.50 

51500. 

1.15 

43  750. 

1.53 

S3  550. 

1.50 

52  soa 

12 

Gravel  Iload  Si/rfoc/rrg 
Bituminous  Material 

1  500 

Cu.Yd 

1. 

1500 

.60 

900 

.60 

900. 

.50 

750. 

1. 

1500. 

1. 

1500 

.50 

750. 

1. 

ISOO 

13 

1  000 

Gal 

.10 

100 

.13 

130. 

.10 

200 

.14 

140. 

.15 

150. 

.10 

200. 

.15 

150 

.15 

ISO. 

11 

Corrugated  Uetal  Pipe 
Wooden  Guard  kail 

500 

Pound 

.15 

75. 

.15 

75. 

.20 

100. 

.25 

115. 

.20 

WO 

.10 

SO. 

.20 

100. 

.10 

50. 

15 

1  000 

Lin.fi 

.60 

600. 

.50 

500 

.60 

600. 

.60 

600. 

.60 

600. 

.75 

750. 

.60 

600 

.60 

600. 

16 

Concrete 

1  000 

Cu.Yd 

10. 

10  000 

11. 

11  000 

11. 

11  000 

25. 

15  000 

9. 

9  000. 

15. 

15  000. 

14  SO 

14  500 

13.50 

13  500 

17 

Portland  Cement 

1  500 

barrel 

3. 

4  500 

3. 

450O 

1.60 

4100 

3.60 

Sioa 

1.60 

3  90O 

3. 

4  500 

1.37 

4  455 

1.60 

3900. 

16 

(ielnfarcing  Steel 

ISO  000 

Pound 

.04 

6  000 

.04 

6000 

.04 

6000. 

.01 

10  500. 

.037 

5  550 

.06 

9  000 

043 

6  4  SO. 

.05 

750O 

19 

Miscellaneous  Steel  and  Iron 

1  000 

Pound 

.20 

100. 

.04 

40. 

.15 

150 

.10 

100. 

.20 

loa 

.15 

ISO. 

.20 

100 

.15 

ISO 

10 

Cleaning  Up 

'jjmp5» 

500 

1 000 

300. 

500. 

1000.    ^ 

3  000 

10  000 

looa 

ToMs 

*  US  015. " 

*  141670" 

*  156975'^ 

t  161 695." 

f  294  775  " 

*  352325  " 

>  376  325. " 

*  413  725." 

Contract  Awarded    l^ay  IS,  1336 

Contract  fjtecuted  June  23,  l$36 

o 

Description 

or 

b 
z 

CANVASS  OF  BIDS  FOR    CONTRACT    52    OPENED    JULY   2,1936. 

COMMONWEALTH   OF    MASSACHUSETTS 

MtTR.  DISTR.  WATER    SUPPLY   COMM. 

CONTRACT  52 

FOR 
CONSTRUCTING    THE    EMBANKMENT    OF    THE 
MAIN    DAM  OF    OUABBIN    RESEBVOIR    IN    THE. 
TOWNS  OF   BELCHERTOWN     ENFIELD    AND 

WARE 

*Ci) 

(2) 

® 

® 

(§) 

(i) 

® 

C6) 

(^ 

Puicc.     Amount 

PeicE 

Amount 

Price 

Amount 

Prjce      Amount 

Pbicc   ■   Amount 

PiiiCE      Amount 

PiiicE  i  Amount 

PtUCE     Amount 

Price  |  Amount 

1 
I 
i 

4 

S 

Oeoring 

tarfh  Excofofion 

Pock  EjcoroffofT,  SlojHng  Not  Permlffed 

hci  limahon.  Blast inq  Per  mi  lied 

60 

S 

ISO  000 

1000 

IIS  000 

Acre 
Acre 
Cu.Yd 
Cu.Yd 
Cu.Yd 

ISO          S  000. 

ISO.              750 
.45':    lit  500 
t.Sbl      i  500. 
130.    IS!  500 

(5 
m. 
tt 

6. 
1.65 

3  900 

700. 

55  000 

6  000. 
131  ISO 

ISO. 
ISO. 

.31 

6. 

1. 

9  000. 

110. 

71 500. 

SOOO 

IISOOO. 

WO 

too 

.50 
1. 
ISO 

6  000 
1000 

IISOOO 
1000 

167500. 

100.     '       6  OOO 
too.     !       ;  000 
.55',    111  SOO 
f.     1       6  OOO 
3    1  31S000 

too    ;    It  000. 

75             375 
.01,       1500 

6    1     sooa 

I     1   150  OOO 

100           6  OOO 

UO           1 000. 

.30     7S  OOO 

10         10  000 

1     1   ISO  000. 

110     1       SOOO 

too    '     ;  000. 

.13]     SI  500 
S           SOOO 
1.90'   131  SOO 

ISO           9000. 

ISO.    '         750 

SO]    ISO  000 

30    I     30X0 

SSd    111  500 

6 

7 
8 
9 
10 

CansalidoM  Pervious  [mbankipent 
Hailed  Imperyious  [mbankmenr 
Imlcrimed  Full-Hydraulic  Uelhad 
Ulscelloneous  Imbonk/nerjr 
Selected  Coarse  Material 

15000 
10  000 

J550000 
lODOOO 

IJSOOOO 

Cu.Yd 
Cu.Yd 
Cu.Yd. 
Cu.Yd 
Cu.Yd 

,«5l     IS  ISO. 
W\     14  000. 
.il\ll3l000. 
.iS\     35000 
.S0\     90  000 

.3l\       3500. 
,J«!       7  600 
.31,1343  000. 
.30:     36  000. 
.3l\     SI  000. 

AO 
.45 
.41 
.15 
SO 

10  000. 

9  000. 

1491  000. 

IS  000 

75  om. 

.si 
ts 

.37 
.15 
.55 

13  ISO 
13  000 
1  313500. 
IS  000 
61500. 

.10',       ISOO 
.41       9  600 
.415, 1  SOS  750 
.95,      5000. 
415     S3  750 

.34\      SSOO 
.471       3  40O 

ti'isiesoo 

.15,     15  OOO 
.63      94500 

.70       17500 
.S0\      ll  000 
40\l410  000 
30,     30  OOO 
.Sik     75  OOO. 

.45      II 150 
.45,       9  COO 
.49]l  739500. 
.10]     10  000 
.0,     30000. 

.is\      16  ISO. 
.70'     14  OOO 
.65  1301500 
.30      30000. 

.CO,    saooo. 

(T^  Benjomn  Foster  Co.                        »2  317  445." 
^i^  70th  Street  and  Erie  Ave., 

Philadelphia,    Penna. 
Oy\  Colemon    Groves  Company                    J  2  639  100." 
Vh/  245  State    Street, 

Boston,    Mosi. 
/^  Martin  Wunderlictl  Co.                      *  7  66  2  900." 
'^»' Jefferson  Citj,  Mo. 

Ca\  West  Construction  Companu             '  '  " '  '"^  " 
'^V  60  Stote   Street, 

Boston,    Moss. 

/cN  The  Two  Companies,  Inc.,                   '2  693  900."' 
vi'  50  Congress  Street. 
Boston,    Mass. 

(^  The  Arthur  A.Johnson  Corporation   *  2  698  606." 
^^  and   Necoro  Co.  Inc., 

Enfield,  Moss. 
(^  WE.  Collahon  Constr.  Co.,                      »  2  736  850." 
Vl/  708  Kirbij  Building, 

DoIIqs,  Tcxos 

(^  The  Arundel  Corporotion,                *3075310." 
"^  Pier  I    Pratt  Street. 

Baltimore,    Md, 
CCi\  D.M.W.  Engineering  Corporotion         '4  555  600." 
Vi/  of  Washington  6.C., 

Z058    Fulton  Street, 

Broolclgn,  N.Y. 

Contract  airarded,  July  16.1936 
'''^Contract  executed,  August  14.1336 

II 

i: 

13 
14 
15 

Crushed  5hiK  or  Screened  Cnyel 

UiHt  kiprof 

Hoifi/  ilprap 

Paymo 

Soil  Oressino 

30000 
IISOOO 
15000 
3000 
10000 

Cu.Yd 
Cu.Yd 
Cu.Yd 
Cu.Yd 
CuM 

130 
.K 

1.50 

4. 
.15 

33  000. 
100  000. 
31500 
IIOOO. 
53  500. 

.55     IS  SOO. 

.1S\     S3  750 
l.Sol     SI  500. 
5.50,      IS  500 
l.40'     SI  000. 

1.    1     30  000. 
1.   ]    IISOOO. 
1.  IS'     41  750. 
10    1     XdOO 
.70      49  000 

1.15 
1.15 
I.SO 
5 
.90 

37500. 
ISStSO 
37  SOO 
IS  000 
S3  000. 

1. 
SO 

so 

4.S0 
.10 

JO  000 
SHOO. 
11500. 
13  SOO. 
56000 

lis''     55100 
.10]    IOC  000. 
1.05,     16 150 
S.ll\      I3S30 
■  53\     37100 

1.    1     30  000 
1.    1   IISOOO. 
I.SO     37500 
6.    '     IIOOO 
1.    i     70000 

1.40      42  OOO. 
I.IOi    137500 
1.75,     43  750 
S     '     15000. 
110]     17000 

1.        soooo 
ISO    167500. 
1.50      31500 
7.          11  OOO. 
1.    ■      10000 

16 

n 

18 
19 
20 

Seeding  and  Grassing 
SrarelSub-  base  for  Upods 
broken  Hone  Base  for  Roods 
Broken  Stare  Surfoee  for  Hoads 
Bituminous  Uoterial 

50 
SOOO 
1 100 
4100 
SO  000 

Acre 
Cu.Yd 
Cu.Yd. 

Ton 
Oallan 

ISO 
I.IS 
S- 

3.10 
.15 

esoo. 

II  ISO. 
16  BOO 
IS  540 
3  000. 

SCO 
110 
4.50 
1.15 
.15 

15000 
9  900. 

11  SOO. 

II  550. 
9  000. 

too. 

i 
i. 
i. 
.11 

10  000. 

9  000. 

1400 
16100 

w  too 

ISO. 
SO 
4. 

3.50 
.10 

1 500 
4  500 

II  too. 

14  700. 

11000 

WO.          10  000 
.43       3170 
U0\       7  StO 
l.tO       3 140 
.11,       6600 

190.30 
.40 
4. 
4. 
.14 

9  515 
3100. 

II 100 

ism. 

1400 

100 
1.10 
4. 
4. 
.10 

sooa 

10  100 

11  too 

IS  100 

nooo 

ISO. 
1. 

4.40 
3.75 
.10 

7  500 
9  000 
11310. 
IS  750 
11  000 

ISO    ■      IISOO 
1.           9  000. 

4        II  m. 

4.15      17150 

w    nooo 

21 
ll 
13 
24 
25 

Coble  Cuord  Hull 

boulder  Guard  Qoil 

Stone  trails 

Drilling  Holes  in  Pock  and  Masonry 

Furnisning  and  Placing  Grout 

1000 
500 
3000 
5500 
1500 

Lin.  Ft 
Cu.Yd 
Cu.Yd 
tin  Ft 
Cu.Yd 

1. 

3 

7. 

1.30 

II. 

1000 
HOC. 

11000. 
1 150. 

IS  500. 

.10 
3J0 

It. 
1. 

ISOO. 

t  100. 
36  000. 

5  510. 
33  000. 

1. 
5. 
10. 

1. 
11. 

1000 
3  000 
30  000 
5500 
16  000. 

.60 
I.SO 
1. 

ISO 
10 

ISOO 

900 

IIOOO 

tiso 

15  000 

.50\      1 000 
4.     1       1400 
6.          IIOOO 
1.           SSOO 
«.           SOOO. 

.51 
.7« 

6.S1 

1. 

7.50 

low. 

456. 
to  010 
IIOOO 
II  ISO. 

1.50 
s. 

10 

1. 
to. 

3000 
3  000. 

30  000 
5500 

30000. 

1.15 
4. 
10 
.60 

to 

1500. 

1400 
30  000. 

3300 
30000 

I.SO       3000 
4.    ,       1400. 
10         30000. 
3.    '      16500 
IS         37S0O 

26 
17 
28 
29 
X 

Preparing  Hack  Surfhces 
Portland  Cement 
Concrete,  class  A 
Cancreh,  Class  B 
Concrete,  Class  C 

1500 
13000 
3500 
4500 
1400 

Sq.Yd 
Barrel 
Cu.Yd. 
Cu.Yd 
Cu.Yd 

.(5 
3.40 

II. 

n. 

17. 

ISIS 
71100. 
31500. 
TtSOO. 
13  600. 

/.  1     tsoo. 

y    ,     69  000. 
14.50'     SO  750 
17.501     76  ISO. 
16    i      11400 

.50 
ISO 
14. 

17. 
IT 

1150 
57  500. 
43  000 
71 500. 

a  too 

J. 

1.50 
ll 
15 
10. 

7500 
57500 

itooa 

67  500. 
IIOOO 

1.           5000 
2.42)1     55  too. 
10     1     35000 
n.     !     49  500. 
170\     10  710 

I.15\      3  Its 
3.50\    10  SOO 
It    1    it  000 
It.    1     45000 
1.         11100 

I 

UO 
10 

to. 
15 

SOOO 
64  400 
35  000 
90  000 
35000. 

.75 
IX 
IS 
15 

Ills 
ts  710. 
51500 
67S0O 
IIOOO 

.M,       1500 
3.         63000 
11.         41 000. 
IS         67  500 
15          IIOOO. 

31 
32 
33 
J4 
35 

Reinforcing  Steel 
Stone  bfasonru ,  Class  A 
Stone  Masonry,  Class  S 
Brick  Masanru 
steel  Pipe 

150000 
330 
(00 
10 

350000 

Pound 
Cu.Yd 
Cu.Yd 

Pound 

OS" 

ti 
II. 

15 
.10 

7500. 
6  9)0 

10  too. 

1  750 
35  000 

.06 
I6S. 
55 
50 

.10 

3  00O 
54  450 
33  000. 

3  500. 
35  000 

.05 
ISO 
100. 
60. 

.01 

7  500 
51600. 
60000 

5  SOO. 
a  OOO. 

.10 
140 

m 

40. 
It 

IS  000 
46  too 
60000. 
liX. 
41000. 

.05 
105 
76. 
40. 

m 

1650 
34  650 
45  SOO 

teoo 

tt  ISO 

.05\       1510 
135.    1    44SS0 
106.         63  SOO 
35    1       14S0. 

.15     51  SOO 

.I0\     IS  OOO 
so     1     16500 
SO     1     30  000 
so          3  500 

.06\     11 000 

,«i       7500 
ISO         4>  SOO 

laa      so  000 

so.    1      3500 
.03\     31500 

.10       15000 
ISO.          49500 
110         66000. 
SS.           4550. 

.10      70  000 

36 

37 
38 

39 
40 

Mttor  llninci  far  Pipe 
Miscellaneous  Steel  and  Iron 
Solranijing 

Miscellaneous  Cost  Iran 
Miscellaneous  Hon-ferrous  Metal 

noDo 

so  000 

30000 

115000 

3000 

5q.Ft. 
Pound 
Pound 
Paund 
Pound 

.40 
.10 
.13 
.10 
.50 

sm 
cooo. 

3  900. 
I150O. 
ISOO. 

SO 
IS 
.10 
.11 
1. 

1500. 
9  000. 
3000 
33  000 
3  000 

.15 
.15 
04 
.09 
.60 

4  150 
3  000 
1100. 
14  750 
IIOO 

.30 
.10 
.06 
.11 
1. 

5100 
IIOOO 

1600 
33000 

3000 

.14 
.13 
.Oli 

m 

.11 

4010 
1100 

ISO 
IS  100. 

510. 

.50^      1 500 
.I0\      6  000 

.oit,     1  too 

.01\     19  ISO. 
.60\       1  BOO 

1.      nooo 

.IS\      9  000. 
.10,      3  000 
.11]    33  000 
.7S\      1150 

.40 
10 
US 
.06 
SO 

6100 
SOOO 
300 
IS  500 
1500 

I.       nooo. 

.I0\       SOOO 
.10',      3X0 
.15,    41150 
1.    ,      3000 

41 
41 
43 
44 
45 

Caring  for  andSelfing  Mehl  itcrk 
Miscellaneous  Lumber 
Iwelre-inch  Tile  ^le 
lighieen- inch  Tile  Pipe 
Fwentji-^ur-  inch  Tile  Pipe 

100  000 

to 

4500 

1000 

100 

Pound 
MBM. 
Un.fl 
Lin.Ft 
Lin.Ft 

.05 

'°l. 
1. 
4. 

10000 

1600. 

4500. 

4  OK. 

400. 

.05 
100. 
1. 
I. 
3 

10  000. 
1000 
4  500 
4000 
500. 

.03 
ISO 
1.50 
1. 
3 

6  OOO 

3  000 
6  750 

4  000 
300 

OS 
SO. 
1. 

175 
5.50 

It  000. 
1100 
3  000 
5500. 
550. 

.0115}    ISOO 
Its     ^    1500 

.so;     1100. 

I.30\       1  SOO. 
1.401          140 

.Ml      6  000 
100           1 000 
I.SSl      6975 
1.401      4  ItO 
3.5A         350. 

.05 
100 
I 
3. 
4. 

10000. 
1000 
9000 
SOOO 
4M 

.01 
140. 
1. 

I.SO 
165 

4  000 
IIOO 
4  510 
1100. 
165 

.«!     14000 
so.           1 000 
ISO'      6150. 
US]      4  SOO. 
3     ;         30a 

46 
47 
48 
49 
50 

Samplina  Welts 

Stream' Control 

Plugqing  Stream  Control  Tunnel 

Infaki  structure 

Malntenome  of  Inaineers  Office 

1000 

to 

Un.Ft 
p.5m 

I  p.  Sum 
6tnth 

1.30 
100. 

1600. 
IS  000 
6000. 
4  000. 

tooa 

1. 
SO 

1000. 
1000 
1  OOO. 
5  000. 
1000. 

1.50 

too. 

3000 
SOOO 
lOOO 
5000 
4000 

4. 
150 

lOOC 
10000 
15000. 
14500 

3000 

1.     ,       1000. 

3  too. 

SOOO 

SOOO. 

St.    ,      1240 

1.    \      4  000. 
i      6000. 

!    SSOO. 

1000- 

100.       1000 

1.50 
100. 

sooa 

SOOO 
1000. 
SSOO. 
1000. 

ISO 
100. 

5000 
10000. 
10  OOO 

1500. 

1000. 

3.    1      6000. 
10  OOO. 
10  000. 
15000 

m  1    4M 

51 

Cleanino  Up 

IpSun 

5000. 

1  000. 

1100 

5000 

i     1000. 

5000 

5000. 

j     15000 

10  000 

To/a/s                           1 

1 317  445  •• 

1 

1639100." 

t6S1900-" 

'IStllOO' 

'1633300." 

'1696606' 

4 

t  731 350." 

'3  07S310"\            >4S5Sm~ 

COMMONWEALTH    OF    MASSACHUSETTS 
METR.    DISTC.  WATER    SUPPLY    COMM. 

CONTRACT    54 

FOllCONSTOUCTIOM  OF  A  HIGHWAY  IN  THE  TOWNS 
OF  DANA  AND  PETERSHAM  ,  W06CE5TER  COUNTY, 
MASSACHUSETTS- 


•         1 

:orlo  Bionchi  i 
Compony,  Inc, 
Frominqhom,  Mass. 


MonoPQndoIf 
Inc,  Needhom  Hei 


3 

Ojrrpon  Bayer  ond  Mi 

■"    "    jt.CoJnclOPMlwIi/SI 


CANVASS  OF  BIDS  FOR   CONTRACT  54    OPENE.D     MAY    T.  1936 


IF  Construction  0)Jnc 
510  Acuslinet  Ay«. 
New  Bedford.  Mass. 


R.H,  Newell  Co, 

Ux  bridge, 

Mass. 


Lawton  Construction 
Co,  79  Lenox  Ave, 
Proyidence.  R  I. 


Frank.  J.  Slilelds  Inc. 
BoxaOZ.Soutlibridge, 


J  J.  Callotion 
119  Pork  Street 
West  Boxburu, Mass. 


G.  Rossfi^Son,  inc., 
10  Oxford  Street 
Leominster.  Mass. 


Ketlelier  Corporo- 
tion. Turners  Falls. 


Worner  Bros.  4 

Goodwin,  Inc, 
Sunderland,  Mosi, 


I  John  A  GaffejlSon 
19  James  Street, 
Hedford  .  Iitass 


13 

B.Perini  4  Sons.lne 
Framingtlam, 


^ 


Dts 


(Quantity  Un 


Soodmru  Eorih  hcavahon 

bridge  ucc^ation 

ledee  hnrBfion 

Ordtr?ort/  dor  ram 

"'  7  Cemsnf  Concrefe  ihsMrf//hH'Sl 


15  000 


Smf  Cement  Concreh  Uiuwiry  (l-t-4] 
hifmimuj  Material 
W'^mrified  Chji  Pipe 
\  I!'  Vilnfiid  Clou  Pipe 
U'  tteinforced  Cujcrefe  Pipe 
1S\  Reinforced  Concrete  Pipe 
U  Hiinforced  Concrete  Pipe 
Wooden  Coard  Roil 
Mone  Filling 
Sounds.  Delirered  and  Set 


SO   Oi.Yd 

30  000     Gal 

100  Lin.Fl. 


PmcE 


.33  d  ISO. 

.90  130. 

S3  SIS. 

.IS  lOOBO. 

7.  I  TOO. 
7.  '^  I  360. 

.Il\  3  600. 


1500. 
1400. 
SOOO. 
10400. 

I  too. 


t  500. 

n  100. 

I  500 


.35'  S  750. 
3.  I  2  100. 
1.50'    3  ISO. 

.30,  It  000. 


30\  7  500. 
UA  I  750. 
t.Off:   SOOO 

.30'  I!  000. 


tstsst 


10  000. 

I  100. 

I  000. 
16  000. 


II  ISO 

I  too. 

I  US. 


1.50 


Amoi 


Amount 


.30    7  500. 

"     I  OSO 

SOOO 

JO  n  ooo 

■     I    /  500 


.tS  II  ISO 
t.  1 100. 
1.15'    3  115. 

.341 13  eoo. 
I  too. 


40  10  000 

2.50'  I  750 

1.50'  3  750. 

.30',  I!  000 


II. 


300. 

I  300. 

525. 


.30'  $500. 

ISO.  I  750. 

2Sa  (150 

.73  n  soo 

13,  1300 

II.  HSO. 

.It  3600 


PtticE      Amount 

7ji   II  750 


1.3^        665. 


•cept  fremea  i  Grates 
'tails,  kmored  S  dSmll 
mill  e'Pipe 


Lin.n. 


.J/j    5250 
I  25     I OOO 


15  000 


1  000 
300 
I  000 


Uonholesfi/cept  Frames  $  Crates 

ittmber  ibeeting 

fine  Gradina,  Pelling  and  FiniiJjtng 


Ca.U 
Cu.Yd. 
Co.  Yd 
Co.  Yd 
Lin.  Ft. 
loch 
1'M.S.U 
70  000'  Sn  Yd 


42'  (300. 
.7!  100. 
.15      300 


5 1  I  Corroaded  Metal  Pipe,  Pmored  and  Peloid 
"  '  ImSrr  Platfarm 

CiiUe  Stone  Cotter 
..  !  lewn  Line  Posts.  Delirered  ond  Set 
6< ;  town  Line  Potts.  Hemortd  and  Iteset 


jf  J  9fi0. 
1.50  I  650. 
10.        I  300. 


'  Coble  Coord  Sail 
i  Irench  Excontien 
I  Clearing  and  OroSSing 


.45^  3  240 
I  100. 
1950 


I  300. 
I  200. 
SIOO. 


3140. 

I  too 

I  S2S. 


J  240 
I  1.00. 
I  300. 


.SS  3  360. 

1.50  1650. 

CO    .  2  600 

I.   ^  /  200. 


I.  I  lOO 

t.  1 300. 

I.  I  200 

.75  I  3S0. 


.SS  3  360. 
I.  I  100. 
0         I  300. 


2  600. 

600 

5  200. 


II ^Bilaminoas  Coated  Corru^  ktefol  Pipe 
16  pitammoos  Coated  Corrog.  VetolPtpe 


Duwmij  Posts 

Crarelmied'  in-Ptace  SorFoce  Cauirse 

Cleaning  Sarrvtf  Pits  ; 

Plain  Com.  Cone.  Masonry  for  Sridpes.  Clots' C\ 

" ■   "iiL 


300 

I  en. 

SOO. 


SteinfCem.  Cone  Mostnrg  for  Bridges.  Clots  1 


t  74  1 


li.  I"  6i 

$  IS  t 


t7l  I 


e  ooo 

I  7S0 

hi  1)3.' 


ISM 
;  7  3S0. 
*93  615.' 


'69  94!."' 


'  7/  632." 


*  Contract  awordeif  jtoji  7. 1136 


Coniracf   eyoci/feif  ifllj/ 21.1936 


CANVASS    OF    BIDS    FOR  CONTRACT    55    OPENED     MAY  21,1936.                                                      1 

httt 
No. 

Description 

JUANTITY 

Unit 

0 

(2) 

(3) 

® 

@ 

(6) 

COMMONWEALTH  OF   MASSACHUSETTS 

METR.  DISTR.  WATER    SUPPLY   COMM, 

CONTRACT  55 

FOR. 
CONSTRUCTION   OF  A    PORTION    OF   THE 
PETERSHAM-   NEW  SALEM   HIGHWAY   IN 
THL   COUNTY   OF    WORCESTER  .  MASS. 

(l)    Arule  Bros.  Incorporated      'ZS  1955.25 
Vy        Bridgeivoter, 
Mass. 

^2^    Mario  Pandolf  Componij  Inc.,     *  252  914.47 
^-^        Ncedhom  Heights, 
Moss. 

(3j    Kelleher  Corporotion                *  264  635.75 
^•—^        Turners  Foils, 
Moss. 

r4j    Carlo  Bionchi  4  Compaiii),lnc'z69  59100 
^-^        Frominghom, 
Moss. 

(^    The  Lone  Construrfion  Corp      *271  042.35 
viz        Meriden, 
Corm. 

f?)    R.H.Ntwsll  Componi;                ♦301315.00 
^~^        U«brid9e. 
Moss. 

Contract  airarded  June  7,  t956 
Contract  executed  June  23,  IS3€ 

Pbicc 

Amount 

Ps.ct 

Pbicc 

Pbice 

PnicE 

1 

3 
1 
5 
6 

HoQdwau  Earih  Excaraiion 

Ledqe  ucoyoh'ofr 

Ordinary  Bcrrow 

Plain  Cement  Concrete  Masonry  (!-lt-5l 

neM,  Cement  Cmcrete  thsanra  11- 2-41 

SO  000 

nooo 

IS  000 

so 

100 

Cu.rd 
Cu.)a. 

Cultd 

Cu,rd 

50 
SO 
10 

n. 
n. 

30  OOO 
IS  00 

ISSOO 
1  360 
1700 

.13 
1,56 
,li 

17, 

10, 

17  400. 
16510 

10  too 

1360. 
IOOO 

.50 

,50 
,50 

IB. 

10. 

30  000 
ISOO 

It  500. 
1  444. 
IOOO 

,31 
1,40 

.31 
II. 
IB 

11 100 

tsm 

3130O 
1440 
IIOO. 

.50 
50 
40 
II, 

IS, 

36  000 
10  too 
34  000 
1440, 

im. 

.50 
1.50 

.50 
10. 
10. 

30  000 
15  500 
41 500 
1600 
1000 

8 
9 
10 

II 
13 

15 
16 
17 
l« 
19 
13 
!5 

ze 

Broken  Stone 
Bihminoii!  Meterial 
lO'VitrifiedChtPipe 
ir  Vitrified  Cliii  Pipe 
fl  Seinforred  Concrete  Pipe 

tiooo 

ISO  000 

IIOO 

ISO 

IIOO 

Tan 
dallen 
Lin.  Ft 
Lin.  Ft. 
Lin.  Ft. 

VS 

.Its 

,50 
,1S 

1. 

77  000. 

to  000. 

100. 

111.50 

1  100 

l.SO 

.lis 
ts 

.57 
.95 

75  000. 

10000 

300. 

SS.SO 

lOSB 

t.io 

.IZ 
.55 
.55 
I.IO 

SI  600 

13  too 

660 

sn, 50 

1310 

1,50 
,11 
45 
,60 
,30 

70  OOO 

13100 

540. 

90 

IISO 

140 
.It 
SO 
.55 

1,05 

67  100 

13  too 

600 

$150 

llOS 

165 
.13 
.50 
.60 

1. 

74  100. 

to  SOD 

600 

30 

IIOO 

It' Unforced  Concrete  Pipe 
W Peinforced  Concrete  /tipe 
X'Heinforced  Concrete  l^ipe 
Wooden  Guard  Pail 
Stone  filling 

TOO 
100 

ns 
too 

100 

On:  ft. 
Lin.  Ft 
Lin.  Ft. 
Lin.  Ft 
CuYd 

1.75 
1.75 
1.75 
.55 
1.50 

1115 

550 
1  031.15 

III. 

310. 

;.75 
1.60 
J.  75 
.55 

(. 

1  US 

no 

1031  ts 

no 
too 

1. 
3. 

4.75 
.60 

I 

1400. 
60O 

1 3oas 

no 

400 

1,30 
1,75 
4, 
,60 
1,50 

1330 
550 
1  100 

no 

30O 

1.75 
J. 

4  15 
.50 

1 

Ills, 

600 
1  161,75 

lOO 

too 

t. 
3. 
S. 
.0 
1.50 

1400 
600. 
1375. 

no 

300. 

Bounds,  Hrlirered  and  Set 

Cotcll  Basins  ! except  frames  (J  Crates] 

Stone  Curb  Inters 

Balance  Stone  Itults,  Pemoredi  Itebuilt 

Piprop 

so 

10 
10 
500 
300 

lacli 
Cacti 
loch 

I. 

SO 

10. 
.50 
1.50 

540. 
500. 

too 

150 
I3S0 

5.50 
50. 
15 
.50 

l.SO 

435 

500 

ISO 

ISO 

1350 

7. 
50. 
10 

.50 

!. 

630 
500 
100 
250 
1 100 

6. 
60. 
II. 

.50 

1. 

540 
600. 
110 
150 
IIOO 

6. 
60. 
II. 

540. 
SOO 
110 
ISO 
1350 

6. 
SO 
IS. 

.40 
3. 

510 
SOO 
ISO. 

too 

1700. 

n 

21 
JO 
Jl 
31 
J3 
36 
4! 
« 

46 
50 
51 
57 
60 
65 
65 
70 
71 
73 
74 
75 
7« 
7S 
Ml 
8! 
S3 

_» 

99 
90 
93 

Side  Drains  witti  G'Pipe 
Side  [trains  witti  10' Pipe 
Grerel  Borrot* 
Sand  Borroir 
Strjppinq  Sraret  Pits 

1000 

too 

35  000 
1000 
5  000 

tin.  Ft 
Lin  Ft. 
Card 
Oi.Yd 
Cu.m. 

1.50 
1,15 
.X 

1. 
IS 

1500, 

150. 

10  500 

1000 
750. 

1.50 

'if 
1.15 
.15 

ISOO 

350 

15  750. 

1500, 

751 

1.10 
1.60 

.50 
1.15 

.15 

1200 

310 

17  500 

ISOO 

750. 

I.IS 
1,50 

.55 
1.15 

IS 

1150 
300 
19  ISO 
ISOO 
750 

I 

'fo 

1,15 
.IS 

IOOO 

11  000. 

ISOO 

750. 

1.15 
1.75 

JO 
1. 

.15 

1  150. 

350. 

17500. 

tooo 

750. 

Grorel  Surfacing 

Stock  Fence 

Mantioles.  [eicMt  frames  S  Graf  as) 

lumber  Stieertng 

fine  Sradina,  Rouina  and  finistn'no 

1000 

nooo 
1 
1 

ISO  000 

Cu.Yd 

MBM 
Se,.Yd 

.75 
.15 

75. 

SO. 
,03 

1500 
1500 

75. 

50 
S400 

'        .S5 

.U 

SO. 

.01 

.03 

1  700 

1  too 
so 

.01 
S400 

.30 
.16 
55 

loa 

03. 

1  100 
1600. 

100 
5400 

.75 
.14 
60. 
/. 
.03 

ISOO 

1400 

60 

1. 

5400 

,75 

r5;« 

75 
.03 

1500 
ISOO. 

75 
5400 

1. 

.11 
SO 
75. 

.04 

1000 

IIOO 

50, 

75 

7  100 

ptinfOrcement  fiir  Cement  Cone.  Structures 

Dry  Pubble  Masonry 

Corrugated  Metal  Pipe(tltnxvtdHleloid) 

lumber  Platform 

Cobble  Stone  Sutter 

iOOO 
!00 

too 

1 

300 

Pound 
Cu.Yd, 
Lin.  Ft 
UBU 
SgYd, 

OS 
1, 

1 
50, 
1 

too 

ISOO 
100. 
SO 
900. 

.04 
6. 
.50 
.01 
.75 

160 

I  200 

100 

,01 
675 

,06 
5, 

to 

100, 
ISO 

140 

IOOO 

BO 

lOO 
1350 

OS 
3. 
50 
100. 
l.SO 

too 

IIOO 
100 
100 

1350 

OS 

S. 
SO 

75. 

its 

too. 

1  OOO 
100. 
75 

1  Its 

4," 
1, 
75. 

Its 

400 
100 
100 
75. 

ins 

Jeirn  line  Pasts,  Delivered  and  Jet 
Uighieau  Ouord  Roil  (inclodina  all  tflhrlals) 
Trench  ficorotion 
Clearing  and  Grubbing 
Channel  ficaration 

1 

19  000 

3S00 

to 

100 

tach 
Lin.  If. 
Cu.Yd 
Acre 
Cu.V. 

15 
1,05 
,75 

50 
.50 

'        isT 

13950 

I  SIS. 

IOOO. 

100 

15. 

I.OB 

1. 

IS5J5 

.75 

15 
10510 
3  500. 
6  121. 

ISO 

15, 
.IS 
I.IO 

lis. 

.50 

IS 

16  ISO 

J  ISO. 

SOOO 

100 

10. 

.57 

/. 

100. 

1. 

M. 
IB  430 
3500 
4  OOO 

too 

10 
1. 

1.25 
100, 
.50 

10 
19  000 
4  J  75 
4  000. 

loa 

10. 
1.15 
1.50 
115. 
1. 

10 
11!  so 
5150 
5  000 

too 

loom  Borrow 

Plain  Cement  Concrete  tfosonrif  (1-2-4) 

3S' Peinforced  Concrete  Pipe 

it' Peinforced  Concrete  Pipe 

\l' Bituminous  Cooled  CorruQ,  biefat  Pipe 

IS  000 
10 
S6 
51 

le 

Cu.Yd. 

Cu.M 
lin.  Ft 
Lin.  Ft. 
lin  Ft. 

.75 

to 

5 

7. 
115 

13500. 
100. 

m 

361 
107.50 

.10 
20. 
4.75 
6.10 
1.30 

14  400 

too 

40BS0 
311,10 
lll.lt 

.SO 
l«. 

7. 
10. 

I.5C 

16  too 
ISO 
601 

sta 
Its. 

.10 
II. 
5.SC 
6.50 

l.SO 

14  400. 

no 

473. 
331. 

lis. 

I.IS 
IS. 
6. 
B 

lis 

10700. 
110 
SIS. 

tie. 

116.10 

1, 
10. 
6. 
I. 
1.50 

IB  000 
100 
SIS. 
416 
119, 

If  Cast-iron  Wafer  Pipe 

Seeding  and  Grossing 

Traffic  Signal  Oacf 

for  fiir  Situminoas  Surface  Treatment 

Stone  Poring 

lis 
to 
too 

1  000 
ISO 

Un.Ft. 
Acre 

tl^n 
Cu-Yd 

1.50 

too. 

1. 

Its 

1.50 

4ta 

tooo 

too 

lis 

615 

1.75 
141. 
.50 
.15 
3. 

234 
4  540. 
lOO 
ISO 
750. 

1 

too. 

,75 
,15 
5- 

336 

4  OOO 
ISO. 
ISO. 

iiso 

1. 
too 

,60 

.10 

^_1.50 

136 
4  000. 

no 

100. 

3.50 
Its. 

fs 

l.SO 

ISOO 
100. 
IX. 
615 

J. 
250 

ft 
3. 

504 
5  000 

z 

7S0 

Dummy  Posts 
loam  Berms 
Cleaning  Borroir  Pits 
Peat  ticaratian 

110 

IOOO 

5 

10  000 

loch 
lin.  Ft 
Acre 
Cu.Yd. 

3, 
K 

10. 
50 

510 

1000 

50 

5  OOO 

1.70 
.01 
75 
IS 

4S6. 

SO 

375 

1500 

1,75 
15 
100, 
,35 

495 

tooa 

500. 
3500. 

1.50 
.10 

1. 
M 

450 

1600. 

5. 

IOOO 

2.5C 
,05 
50 
,10 

450 

400 

ISO 

1  000. 

3. 
.10 
50. 
.40 

540. 
1  600, 

ISO 
IOOO. 

TcM/s 

1 

ISI 35525 

t 

151 314.47 

i 

1646S5,TS 

i 

teS  537.00 

' 

171  041.35 

'307  3  ISOO 

CANVASS    or    BIDS    TOR    CONTRACT    57    OPENED     JULY  2.1936.                                                       | 

Inu 
No 

OcacsiPTioN 

3».~TITY 

U.I. 

(D 

C2) 

(3) 

(4) 

®            1            ® 

COMMONWEALTH  OF   MASSACHUSETTS 

MtTR  DISTR    WATER    SUPPLY   COMM. 

CONTRACT  57 

CONSTRUCTION  OF  A    PORTION    OF    THE 
PETERSHAM-    NEW  SALEM    HIGHWAY    IN 
THE    COUNTY   OF    FRANKLIN.  MASS. 

C\)    John  lafolb  Constr.  Co  '^^  I61.109.M-P 
^-^        II  Von  BrMnt  Avt                         162,259. 50-B 
Dcdhom.  Moss 

(2)    Mono  Pondolf  Componj  Inc.     ♦  167,947. 00-P 
^^        Netdham  Heights,                       172,652  006 
Moss 

(Y)   Middl.se.  Construction  Co.    »  174.911. OOP 
^-^-^        Room  3.  Victory  Bii'Min,        175.686  00-B 
Frominoham,  MaS3 

(L)    Arute  Bros    Inc..                       »  177.035. OOP 
^3/        Bo«ll2,  Brid9s».oter,               177,260.00-B 
Mass. 

CK\  K.llth.r  Corporation               ♦  163,046.00-P 
W        Tornirs    Foil).                           167.621. 00-B 
Mass. 

(^  R  H  New«ll  Co..                      »  188.359  0O-« 
^^!^        U.bridje, 
Moss 

P  •  With   Penolithic     Povement, 
B-  With    Bituminous     Mocadom 

"^  Contract     awarded  July  2,  1936 
usinp  Ptnolitttic  Pavement 

Contract    executed  Sept  1,  1936. 

P.ICC 

AMOUNT 

P-ICT    !   *M0O~T 

P»ICC 

P«1CE 

Amount 

3 
5 

Doadvm  [arth  tfcar^ot'on 
Itdat  Jicavolion 

Pto'n  Cement  Concrete  Masonry  {iHS) 

65,000  Cutd 
i.OOO  CoYd 

4i,000  CuSu 
140  CuYd 
no  CuYd 

J* 

It 

IV  oa 

hi 

33 
33 
33 

/ft 

boo. 

l4,B50. 

j3ao. 

4/60. 

30 

It 

IS 

(9,500, 
(.800, 

ts.soo 

i,240. 
2.160 

30 

'■30 
(6. 
(6 

(9.500. 

6,000 
(3,500 

2,240. 

(,920. 

ii 
33 

20: 

21,600 
2.840 

(4.8J0 
2,660 
2,400 

,30 

':i? 

m. 

(9,500. 
9,000. 
11,500. 

i,sio 

2.(60. 

e 

9 
10 

12 

Itreien  Siene  for  dast  Course. 
SiUiminoui  Uofinol 
tO'VilnnidCleyPiBe 

a  Vitrified  On  Pipe 
it'Peinforced  Concrete  Pipe. 

I4J0C     Ton 

I4<).000    6 at 

250  Lio.n 

100  Lnn 

l,O00Linrt 

1 

50 
90 

10,450 

16,100 

111.50 

50. 

(.800. 

2(8 

m 

50 

i. 
98 

316/0. 

6/ 
I960. 

Si 

IS 

1. 

32,625. 
15,400. 
1,7.50 

2.000. 

2  33 

(23 
.71 

m 
1 

34,075. 

"'1 
2,000: 

2(5 
.11 
,50 
6J 

(.(0 

31,  lis 

(6,800 

/25 

65 

2,200 

2.30 
It! 

so 
to 

1, 

33,350 

"^f?l: 

50. 
2.000, 

U 

15 
16 

n 

isyeirSrced  Concrete  Kpe 
^fA^dhTifete 

modtn  Guard  lfa,l. 
Sf»/x  Fillmg 

140  tin  ft 
ZOO  Linft 

lObi^rt 

ZOOLin.ri 
100  CuYd 

165 

2  JO 

3  JO 
JO 

/. 

231. 
JOO. 
241 
100 

(00 

175 
2,(5 
J7J 
4J 

530 
26250 
90 

100. 

(75 
2  75 
4. 

2 

Hi. 

(20. 
200. 

3  IS 

411 

SS 

ISO 

630. 
29750 

no. 

ISO. 

2  85 
4  JO 
69 
200 

570 
3(5 
(20 
200 

I7S 
3. 

4. 

to 

I.SO 

600. 

ISO. 

18 
19 
23 
2S 

Sounds.  Dthtrtd  aftd  Sit 

Catch  Basins.  CompItU  in  P/act. 

{^nceSh^tWalls. Ptmwtd &  ftbuilt 

so  Coch 
ZCacfi 
2  Cocl, 

IOC  ciiii 

5. 
SO 

15 

,fo 

400 
100 
30. 

300. 

450 
JO 
20 

360 
'% 

Vol 

ISO 

400. 
(50. 
34 

Voi. 

1. 

75. 
20 

480. 
(50. 
40 

Vo°o 

20 

45 
2.  JO 

4«0 
ISO 
40 
225 
.500 

6. 

IS 

IJ 

.50 
2 

4«0 
ISO. 
30 
250. 
400. 

27 
28 

1? 
12 

Sid*  Drains  with  6' Pipe 

SideDnxns  with  10' Pipe 

Grove/  Borrow. 

SandSorrow. 

Sf ripping  Srovd  Pits 

1,701  Lm.n 
IO0Un.ri 
K.OOO  CuYd. 
i.OOC  CuYd 
S.OOl  CuYd 

I.IO 
15 

1,870. 
ISO 

Vo. 

750. 

(50 
2» 

(.01 

isso. 
Hfo. 

(.40 
2 
,30 

/ 

2,380.            ( 50 
200.              250 
9,000                 K 
2,000               ( 
JOO.                 10 

2,550 
250. 
9,000, 
2,000 
500. 

(30 
/.65 
Ii 

2,2/0 

9,90( 
i.SOO 
750 

(.25 

'(■■« 
20 

2,(25. 
(75. 
12,000. 
2.0O0. 
1,000 

\i 
42 
44 
46 

48 
50 
51 
57 
60 

Gravel  3urfaanff 

t^holes.  Complete  in  Ploc*. 

Lumber  Shteting 

Fine  GradiiQ.  ffoUino  and  finishino- 

50C  CuYd 

S.OOOlinrt 

1  each 

ZUSM 

liO.OOi.  5tYd 

34 

11 

50 
50 
.02 

no 

650 

50 

100 

2,600. 

75 

(4 

75' 
01 

375. 
700. 

(iS; 

31900. 

75 
50 

,03 

SCO. 
7J0. 
75. 
100. 
3,900. 

73" 

7j" 
JO. 
MS 

375. 
750. 
IS. 
100. 
S,S50. 

75;'» 

90 
.03 

soo 

'?? 

ISO 
1,900 

.60 

IS 

u 

loa 
750. 

7J 

(JO. 

5,200. 

Ptinibrcemtnf  for  Ctmeni  Cone.  Sf rue furtt 

Dry  fubbit  Khsonrv 

Corruoafed  t^efal  Pipe.  Removed t  Iftlaid 

lumber  Plat&rfT) 

Cobbte  Sfbne  Coffer 

5,500 

100 
51 

700 

P„und 
CuYd 
Lm.n 
HB.IA 

s,,yd 

5:°' 

so 

50 

joo: 

21 
50. 
700. 

!0 

SO 

US: 

2J 
50 
TOO. 

.05 
J 

jo! 

275. 

JOO. 
JO 
50. 

700. 

as 
e. 

50 

275. 

50: 
50. 
700. 

06 

(00 
(JO 

310 

SO 

100 

1,050 

75. 
l.tS 

fo'o 

JO 
7J. 
87J 

69 

70 
72 
7! 

74 

HnhwmGuard  Pail  (ineh/ding  all Mokrials) 

Trencn  Txcavafw} 

Ckoring  and  Grubbino 

ChortntI  Ixcavafion 

loomBerrn, 

15.000 

1,000 

29 

200 

1,000 

Lin  Ft 
CuYd 
Acre 
CuYd 
CuYd 

.90 
65 
60 

(3,500 
1,300 
1,740 

5,250. 

(.' 
so 

15,000. 
iooo 
1,450 
(00. 
4,i00. 

7S 
400. 
SO 

IS 

15,000 
1,500 
11,600. 

S,ZSO 

7J 
75. 

>J 

15,000 
1,100. 
2.(75, 

5,250 

(. 

I.IO 
200 
.JO 
(. 

15,000 
2,200 

s.BOa 

100 
7,000 

1  IS 

100. 

/^2J0. 

iooo 

2,900. 

200. 

7,000 

78 
79 
80 
82 
8) 

SS'fitinforced  Concrete  Pipe 
4Z[Slem^ed  0>nerefe  Pipe 
it'Bifum  Ceioftd  Corruoottd  Metal  Pipt 
itMeavy  Casf  Iron  Wattr  Pip* 
Seedino  and  Grassimj- 

120 
70 

ISO 
4S 

s 

Lin.rt 
Lin.ft 
Lm.n 
Lin.rt 
Acre 

4 
i 

\ 
100 

JO 

540 
410 
ISO 
96. 

too 

4.75 
6.10 
(25 
2. 
242 

570. 
434 

10750 
96. 
/,936. 

6. 

125 
4 
200. 

720 
560. 
(6TJ0 
(92. 
l.iOO 

J7J 

e 

(2J 
2  JO 

J60: 
(87.J0 
(20 
(,600. 

6. 

10. 
ISO 
2. 
200. 

710. 
700 

Its. 

96. 
1,600 

& 

a 

1.50 
J 
250 

720 
560 
225 

141. 
2,000. 

85 
86 
87 
59 

Tar  forBifuminous  Surface  Treatment. 

Storte  Pov^o 

Oummy  Posts,  Complete  in  place. 

Loam-'derms 
ClearymQ  Borrow  Pits 

150 

4,000 

5 
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REPORT    OF    THE    METROPOLITAN    DISTRICT 
WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Commonwealth 
of  Massachusetts  in  General  Court  Assembled. 
The  Metropolitan  District  Water  Supply  Commission,  established  under  the 
provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  for  the  year 
ending  November  30,  1937,  its 

TWELFTH  ANNUAL  REPORT 

L    Organization  and  Administration 

Eugene  C.  Hultman  continued  as  Chairman  of  the  Commission  and  Thomas  D. 
Lavelle  and  Edward  J.  Kelley  as  Associate  Commissioners.  R.  Nelson  Molt 
continued  as  Secretary.  Three  special  agents  under  the  direction  of  the  Com- 
mission continued  to  care  for  the  property  acquired  by  the  Commission  in  the 
Swift  River  and  Ware  River  areas. 

Real  estate  purchasing  agents  and  conveyancers  and  other  experts  were  em- 
ployed as  needed.  The  engineering  and  clerical  force  of  the  engineering  depart- 
ment averaged  157  employees  during  the  year.  The  maximum  number  employed 
at  any  one  time  by  contractors  on  the  various  construction  projects  during  the  year 
was  536  persons. 

A  force  of  local  labor  of  96  persons  was  employed  during  the  year  in  forestry  and 
reforestation  work,  the  removal  of  bodies,  miscellaneous  work  and  burning  brush 
and  slash  on  the  area  below  the  future  reservoir  flow  line,  subsequent  to  the 
discontinuance  on  January  22,  1937  of  the  unemployment  relief  project  under- 
taken in  1936  under  the  instructions  of  the  Honorable  Governor  and  Council. 

The  clerical  force  of  the  Commission's  oflftce  was  reduced  upon  the  cessation  of 
the  clearing  project  work. 

During  the  year,  disposition  by  trial  was  made  by  the  Attorney  General  as 
counsel  for  the  Commission  of  pending  petitions  for  damages  and  the  petition 
of  Maher  and  Duggan  before  a  Board  of  Referees  for  land  owned  by  them  in  the 
town  of  Greenwich,  this  being  the  second  trial  of  the  petition. 

IL    Engineering  Department 

Frank  E.  Winsor  continued  as  Chief  Engineer,  Karl  R.  Kennison  as  Assist- 
ant Chief  Engineer,  Walton  H.  Sears  as  Mechanical  Engineer  and  William  W. 
Peabody  as  Division  Engineer  of  the  Quabbin  Reservoir  and  Aqueduct  Division 
with  an  office  at  Enfield,  Massachusetts. 

At  the  request  of  the  Attorney  General  consultants  were  employed  from  time 
to  time  when  necessary  in  preparation  of  data  for  the  defense  of  petitions  for 
damages  against  the  Commonwealth  and  for  the  collection  and  interpretation  of 
data  on  mill  and  water  power  damages,  and  on  design  of  dam  and  dike  of  Quab- 
bin Reservoir  and  geological  data. 

IIL  Offices. 
The  office  of  the  Commission  and  of  the  Chief  Engineer  continued  on  the  ninth 
floor  of  the  MetropoHtan  District  Commission  building  at  20  Somerset  Street, 
Boston.  Offices  at  various  places  on  the  work  were  occupied  from  time  to  time 
as  required  and  the  laboratories  for  water  analysis  and  soil  testing  were  con- 
tinued at  Enfield. 

IV.    Real  Estate  and  Water  Rights 

The  Commission,  for  reservoir  purposes  and  sanitary  protection,  has  acquired 
a  total  of  approximately  69,791  acres  of  land  in  the  Swift  River  watershed,  and 
for  sanitary  protection  and  construction  purposes  in  the  Ware  River  watershed 
a  total  of  about  13,849  acres. 

The  Commission  in  September,  1937,  as  a  sanitary  measure,  ordered  that  all 
future  farm  operations  cease  on  areas  owned  by  the  Commission  within  the  area 
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to  be  flowed  by  Quabbin  Reservoir  and  that  all  buildings  owned  by  the  Com- 
mission in  the  town  of  Prescott  be  sold  and  removed  as  soon  as  possible  as  well 
as  all  buildings  owned  by  the  Commission  within  six  miles  of  the  Intake  Building 
at  Coldbrook  at  the  Ware  River  watershed. 

The  Commission  publicly  advertised  from  time  to  time  for  sealed  proposals 
for  the  purchase  of  about  sixteen  million  feet  of  standing  timber  within  the  area 
to  be  flowed  by  Quabbin  Reservoir  and  accepted  the  highest  proposals  received 
therefore. 

V.  Ware  River  Supply 

The  Rutland-Holden  sewer  was  operated  throughout 'the  year  to  divert  from 
the  Ware  and  Wachusett  watersheds  the  sewage  of  the  U.  S.  Veterans  Hospital 
and  the  State  Sanatorium  in  Rutland. 

Water  was  diverted  from  the  Ware  River  from  time  to  time  between  De- 
cember 12,  1936,  and  January  9,  1937  inclusive,  and  the  temporary  chlorinating 
plant  in  the  upper  watershed  of  the  Ware  River  was  operated  from  time  to  time 
as  required. 

Real  estate  and  topographic  surveys  were  carried  on  during  the  year  and 
preparation  of  record  and  taking  plans  of  property  acquired  were  continued. 

Reforestation  and  sanitary  surveys  were  continued,  and  area  within  six  miles 
upstream  from  the  Intake  Builchng  at  Coldbrook  bounded  and  "No  Trespassing" 
signs  posted. 

The  remaining  buildings  of  the  former  Prison  Camp  at  Rutland  were  publicly 
advertised  and  sold  at  public  auction  and  the  area  generally  cleaned  up. 

Upon  the  request  of  the  Department  of  Conservation  the  Commission  per- 
mitted the  use  of  Cunningham  Pond,  so-called,  in  the  town  of  Hubbardston  as  a 
breeding  pond  for  fish  under  the  supervision  of  said  Department. 

VI.  Sw^iFT  River  Supply 

Real  estate  and  topographic  surveys  were  continued  during  the  year.  Re- 
forestation of  areas  above  the  flow  line  of  Quabbin  Reservoir  was  continued  and 
additional  nurseries  established,  seed  beds  planted  and  transplanting  and  seed- 
lings carried  on.  Surveys  of  a  general  taking  for  Quabbin  Reservoir  area  were  in 
progress  and  a  taking  line  generally  established  and  voted  by  the  Commission. 
The  Commission  continued  its  policy  of  salvaging  young  pine,  spruce,  hemlock, 
laurel,  azaleas,  etc.,  to  be  flooded  by  Quabbin  Reservoir. 

Full  cooperation  was  secured  from  the  officials  of  the  Harvard  State  Forest 
in  the  town  of  Petersham  and  their  expert  opinion  secured  relative  to  the  plant- 
ing of  seed  beds  and  cultivation  and  care  of  seedlings  and  reforestation  program. 

Fire  lanes  were  kept  clear  above  the  flow  fine  of  Quabbin  Reservoir  affording 
protection  to  the  transplants  set  out  on  the  watershed  of  Quabbin  Reservoir 
as  well  as  the  large  areas  of  standing  timber. 

In  view  of  the  great  amount  of  brush  and  slash  left  from  timber  operations 
and  the  remains  of  the  clearing  project  the  Commission  is  gratified  to  report  no 
loss  of  timber  on  land  of  the  Commonwealth  by  fire  during  the  past  year,  all  in- 
cipient fires  being  put  out  promptly  without  damage  by  the  equipment  of  the 
Commission  under  the  direction  of  the  engineering  force. 

The  Two  Companies,  Inc.,  completed  the  work  under  Contract  38,  for  the 
construction  of  a  core  wall  to  sound  rock  at  the  site  of  the  main  dam  of  Quab- 
bin Reservoir.  The  final  estimate  under  said  contract  being  paid  and  a  release 
of  any  and  all  claims  of  the  Two  Companies,  Inc.,  being  received  upon  advice 
and  with  the  approval  of  the  Attorney  General  of  the  Commonwealth. 

Cenedella  &  Company  completed  the  work  under  Contract  49  for  excavating 
diversion  channels  at  Shafts  llA  and  12  of  Quabbin  Aqueduct.  Cenedella  & 
Company  presented  claims  which  the  Commission  refused  to  pay  and  referred 
the  matter  to  the  Attorney  General. 

Franklin  A.  Snow  Company  completed  the  work  under  Contract  51,  for 
constructing  the  East  Branch  Baffle  at  the  site  of  Quabbin  Reservoir  in  the 
towns  of  Greenwich  and  Hardwick  and  presented  claims  which  the  Commis- 
sion refused  to  pay,  and,  suit  being  brought,  the  matter  was  placed  in  the  hands 
of  the  Attorney  General  for  defense. 
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Vincent  Caira,  Newtonville,  Mass.,  completed  work  under  Contract  47  for 
constructing  the  service  building  and  the  head  house  at  Shaft  12  of  Quabbin 
Aqueduct  in  the  town  of  Greenwich  and  the  English  Construction  Company, 
Lowell,  Mass.,  completed  the  work  under  Contract  53  for  constructing  the  head 
house  at  Shaft  9  of  Quabbin  Aqueduct  in  the  town  of  Barre. 

Carlo  Bianchi  &  Company,  Inc.,  Framingham,  Mass.,  completed  work  under 
Contract  54  for  constructing  and  improving  a  section,  in  the  towns  of  Dana 
and  Petersham,  of  the  highway  along  the  east  side  of  the  future  Quabbin 
Reservoir. 

Contract  55  awarded  to  Arute  Bros.,  Incorporated,  Bridgewater,  Mass.,  and 
Contract  57  awarded  to  John  lafolla  Construction  Company,  Dedham,  Mass., 
were  completed  and  this  State  highway,  eight  miles  long,  extending  across  the 
northerly  end  of  the  Quabbin  Reservoir  from  Petersham  to  a  connection  near 
North  New  Salem  with  the  Daniel  Shay  Highway,  Route  202,  was  turned  over 
to  and  accepted  by  the  Department  of  Public  Works  to  be  thereafter  maintained 
by  it  as  part  of  the  highway  system  of  the  Commonwealth. 

Benjamin  Foster  Company  continued  work  under  Contract  52,  for  construct- 
ing the  embankment  of  the  main  dam  of  Quabbin  Reservoir  in  the  towns  of 
Belchertown,  Enfield  and  Ware.  The  central  portion  of  the  embankment  has 
been  carried  to  about  elevation  462,  a  height  of  81  feet  above  the  original  river 
bed,  and  approximately  1,997,000  cubic  yards  out  of  a  total  of  3,695,000  cubic 
yards  required  in  the  embankment  under  this  contract  having  been  placed  to 
date. 

The  pohcy  of  publicly  advertising  for  bids  on  all  construction  work  was 
continued  and  Contract  56  was  awarded  on  June  24  to  Rich  Bros.  Construction 
Co.,  Inc.,  Boston,  Mass.,  the  lowest  bidder,  for  constructing  the  administration 
buildirigs  at  the  main  dam  of  Quabbin  Reservoir  in  the  town  of  Belchertown. 
Work  is  in  progress  under  this  contract. 

Contract  59  was  awarded  on  March  18  to  the  Wachusetts  Artesian  Well  Com- 
pany, West  Boylston,  Mass.,  the  lowest  bidder,  for  drilhng  a  well  for  the  water 
supply  of  the  administration  buildings  in  the  town  of  Belchertown.  The  work 
was  completed. 

The  Commission  on  November  2  authorized  the  advertising  for  sealed  pro- 
posals to  be  pubhcly  opened  and  read  on  December  2,  1937,  for  constructing 
access  roads  to  Shaft  12  of  the  Quabbin  Aqueduct  in  the  towns  of  Hardwick  and 
Greenwich. 

VII.    General 

The  engineering,  force  continued  its  studies  for  the  development  of  hydro- 
electric power  at  various  points  on  the  work.  No  electric  power  can  be  gen- 
erated, however,  until  the  completion  of  Quabbin  Reservoir  provides  the  neces- 
sary storage  of  water. 

At  the  request  of  His  Excellency  the  Governor  and  the  Honorable  Council,  the 
Commission  submitted  the  following  communications  relative  to  the  work  of 
the  Commission: 

November  1,  1937. 
Subject:  Work  under  Way  and  in  Prospect. 

Eugene  C.  Hultman,  Esq.,  Chairman, 
Met.  Dist.  Water  Supply  Commission, 
20  Somerset  Street,  Boston,  Mass. 

Dear  Sir:  In  compliance  with  your  request,  I  submit  herewith  a  statement  of 
work  required  to  be  done  to  complete  the  work  entrusted  to  the  Metropohtan 
District  Water  Supply  Commission  under  Chapter  375  of  the  Acts  of  1926  and 
Chapter  321  of  the  Acts  of  1927,  and  also  work  required  under  Chapter  48  of 
the  Resolves  of  1936. 

Contracts  in  Progress 
Contract  50.    Embankment  at  Dike.    This  work  is  nearing  completion  and  is 

expected  to  be  completed  this  year. 
Contract  52.    Embankment  at  Main  Dam.     Contract  required  to  be  completed 

in  1940. 
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Contract  56.  Administration  Buildings  at  Main  Dam.  Required  to  be  com- 
pleted in  1938. 

Contract  58.  Borings  in  connection  with  investigations  for  pressure  tunnel 
under  Chapter  48  of  Resolves  in  1936.  Work  is  expected  to  be  completed 
during  November,  1937. 

Equipment  for  Shajt  12  and  for  Main  Dam.    To  be  delivered  in  1937-1938. 

Other  Work  in  Preparation 

Contract  for  road  leading  to  Shaft  12,  about  two  miles  in  length,  to  be  completed 
in  1938. 

Maintenance  building  at  Shaft  8,  to  be  completed  in  1938. 

Maintenance  building  at  Shaft  1,  to  be  completed  in  1939. 

Building  at  outlet  chamber  and  power  plant  at  Main  Dam,  to  be  completed 
in  1940. 

Equipment  for  hydroelectric  plant  at  Main  Dam,  to  be  completed  in  1940. 

Equipment  for  gates  at  Shaft  1  of  Quabbin  Aqueduct,  to  be  completed  in  1938. 

Equipment  for  hydroelectric  plant  at  Shaft  1  of  Quabbin  Aqueduct,  to  be  com- 
pleted in  1940. 

Quinapoxet  diversion  works  into  Quabbin  Aqueduct,  to  be  completed  in  1939. 

Shallow  fiowage  dam  on  upper  end  of  East  Branch  of  Quabbin  Reservoir,  near 
outlet  of  Pottapoag  Pond,  to  be  completed  in  1938. 

Shallow  fiowage  dam  in  upper  end  of  Middle  Branch  of  Quabbin  Reservoir,  to 
be  completed  in  1938. 

Clearing  and  cleaning  up  areas  to  be  flowed  by  Quabbin  Reservoir  so  far  as 
practicable  as  the  water  rises,  to  be  done  from  1938  to  1945. 

Fire  stop  lanes  and  narrow  gravel  access  roads  leading  to  Quabbin  Reservoir 
for  forest  fire  prevention,  with  similar  work  on  the  Ware  River  near  Cold- 
brook,  to  be  done  from  1938-1940. 

Reforestation  of  areas  to  be  purchased  around  Quabbin  Reservoir  and  in  the 
Ware  watershed,  to  be  completed  in  1945. 

Landscaping  at  Dam  and  Dike,  at  Shaft  12  and  around  other  structures  as  re- 
quired, to  be  completed  in  1938  to  1941. 

Roads,  etc.,  connecting  the  Main  Dam  and  Dike  and  passing  over  Quabbin  Hill, 
to  be  completed  in  1940. 

Gaging  station  on  Swift  River  below  Main  Dam,  to  be  completed  in  1939. 

Improvement  of  sanitary  conditions  on  Ware  and  Wachusett  watershed,  to  be 
done  in  1938  to  1940. 

In  Additio7i  to  the  Preparation  of  Designs  and  Supervision 
of  Construction,  the  Engineering  Force  is  charged  vnth  the  following  loork: 

Surveys.  Completion  of  real  estate  surveys  and  plans,  at  Quabbin  Reservoir 
and  on  the  Ware  River.  Exclusive  of  tunnel  takings,  83,548  acres  have  been 
purchased  to  Oct.  23,  1937,  of  which  80,291  acres  have  been  surveyed,  and  final 
tracings  made  of  about  46,200  acres.  From  15,000  to  20,000  acres  of  addi- 
tional land  will  be  required  to  be  surveyed  and  final  tracings  will  be  required 
of  about  55,000  acres.  Topographic  surveys  have  been  made  to  Oct.  23,  1937, 
of  42,423,  of  which  about  39,000  have  been  traced.  Additional  topography  to 
cover  roads  for  fire  stops,  swamp  drainage,  etc.,  will  involve  an  additional 
10,000  to  15,000  acres  of  surveys. 

As  a  comparison  it  is  of  interest  to  note  that  the  land  area  of  the  City  of 
Boston  is  only  28,100  acres,  and  of  the  twenty  cities  and  towns  making  up  the 
Metropolitan  Water  District  only  about  117,000  acres. 

Cemeteries.  The  total  number  of  bodies  to  be  removed  is  estimated  to  be  in  ex- 
cess of  6,000,  of  which  4,285  have  been  removed  to  Oct.  23,  1937. 

Chapter  48,  Resolves  of  1936.  Chapter  48  of  the  Resolves  of  1936  provides  "for 
an  investigation  by  the  MetropoHtan  District  Water  Supply  Commission  and 
the  Department  of  Public  Health  relative  to  improving  the  distribution  of 
water  and  more  adequately  preventing  pollution  of  the  sources  of  water  sup- 
ply of  the  Metropolitan  Water  District." 

This  investigation  is  being  made  by  the  force  of  the  Commission,  and  bor- 
ings are  nearing  completion  under  Contract  58. 
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Surveys  for  a  pressure  tunnel  or  pressure  aqueduct  from  the  terminal 
chamber  of  the  Wachusett  Aqueduct  in  Northboro  to  the  Metropolitan  Dis- 
trict in  Weston,  and  surveys  for  a  pressure  tunnel  forming  a  loop  through  the 
MetropoHtan  Water  District  are  in  progress  and  are  well  advanced.  Sanitary 
surveys  of  the  watersheds  of  the  Sudbury,  Wachusett,  Ware  and  Swift  supplies 
are  practically  completed.  Aerial  maps  showing  these  surveys  have  been 
prepared,  and  work  is  in  progress  on  a  report  of  sanitary  conditions  throughout 
the  areas  used  for  Metropolitan  Water  Supply. 

A  report  on  this  investigation  is  required  to  be  available  for  consideration 
by  the  Legislature  of  1938,  and  this  report  will  include  preliminary  designs  for 
pressure  tunnel  and  shafts,  pressure  aqueducts,  distribution  reservoirs  and 
other  appurtenances.  Maps  showing  the  location,  depth  and  geology  of  the 
tunnel  location  and  a  draft  of  suggested  legislation  will  accompany  the  report. 
Takings.  The  preparation  of  general  taking  plans,  both  for  Quabbin  Reservoir 
and  the  Ware,  will  be  necessary  and  will  involve  additional  surveys  of  outer 
boundaries  in  order  to  define  these  boundaries  by  courses  and  distances. 
The  taking  plans  for  Quabbin  Reservoir  will  involve  a  change  in  town  and 
county  lines  and  should  be  completed  and  recorded  in  1938.  The  taking  plans 
for  the  Ware  will  probably  be  completed  and  recorded  in  1939  or  1940. 

The  outside  boundaries  of  all  takings  will  be  marked  by  stone  bounds  in 
accordance  with  the  practice  of  the  Metropolitan  District  Commission,  and  it 
is  estimated  that  from  1,500  to  2,000  such  bounds  will  be  required. 

Preparation  for  defense  of  river  diversion  suits  due  to  the  prospective 
taking  of  waters  of  the  Swift  River.  Several  large  suits  are  still  in  prospect 
because  of  this  diversion. 

Preparation  for  defense  of  suits  for  land  takings,  etc.,  which  will  prob- 
ably be  brought  when  final  takings  are  filed. 
Contract  Drawings,  Specifications  and  Supervision  of  Construction 

In  addition  to  contract  drawings  and  specifications  required  for  the  greater 
part  of  the  above  items,  working  drawings  are  required,  lines  and  grades  are 
given  for  construction,  careful  inspection  is  required,  and  measurements 
(usually  semi-monthly)  are  made  for  partial  payments  to  contractors.  Final 
measurements  and  estimates  are  made  at  the  completion  of  contracts. 
Equipment.  Several  boats,  including  at  least  two  power  boats  and  at  least 
one  hydroplane,  will  be  required  for  rapid  transportation  for  fire  prevention, 
inspection,  etc.,  and  it  will  be  desirable  to  provide  several  landings  around  Quab- 
bin Reservoir.  This  equipment,  including  fire  apparatus,  should  be  available  in 
1940  to  1941.  The  sanitary  control  and  care  of  the  large  areas  owned  by  the 
Commission  on  the  Swift  and  Ware  watersheds,  some  145  square  miles  or  nearly 
three  times  the  land  area  of  the  City  of  Boston  and  three-fourths  of  the  com- 
bined land  area  of  the  cities  and  towns  constituting  the  present  Metropolitan 
Water  District,  will  require  adequate  equipment  which  should  be  so  housed  as 
to  be  quickly  available  as  needed.  The  sanitary  inspection  of  the  entire  tributarj^ 
watersheds  of  the  Swift,  Ware  and  Wachusett  supplies,  about  400  square  miles, 
may  be  advantageously  combined  in  the  future  when  hydroplane  transportation 
becomes  available. 

Record  Plans.  Record  plans  must  be  prepared  of  all  structures  as  built.  Some 
work  has  been  done  on  such  plans,  as  time  has  permitted,  and  these  plans  should 
be  completed  while  the  men  famiUar  with  the  work  are  still  available.  Tt  is  es- 
sential for  the  proper  maintenance  and  operation  of  the  work  that  such  plans  be 
accurate  and  be  prepared  with  great  care,  so  far  as  practicable,  by  the  men  who 
had  been  connected  with  the  construction.  Owing  to  the  pressure  of  other  work, 
new  contracts,  etc.,  there  still  remains  much  of  this  important  work  to  do. 

The  Department  of  Public  Works  requires  record  plans  of  the  34  miles  of 
State  road  which  have  been  or  will  be  accepted  by  it.  Record  plans  for  5  miles 
of  these  roads  have  been  furnished  to  the  Department  and  the  remainder  are 
being  prepared. 

The  above  summary  is  not  intended  to  be  a  complete  statement  of  all  work 
to  be  done,  but  to  cover  only  the  more  important  obvious  items  required  for 
completion  of  the  project.  Respectfully, 

Frank  E.  Winsor,  Chief  Engineer. 
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November  2,  1937. 
Subject:  Administration,  Engineering,  etc. 
Overhead  Costs 

Eugene  C.  Hultman,  Esq.,  Chairman,  Met.  Dist.  Water  Supply  Commission, 
20  Somerset  Street,  Boston,  Mass. 

Dear  Sir:  The  cost  of  overhead,  including  administration,  engineering,  etc., 
for  the  MetropoHtan  District  Water  Supply  Commission  from  the  inception  of 
the  work  in  1926  to  October  1,  1937,  is  as  follows: — 

Administration $316,050.  0.78% 

Engineering: 

Commission's  Payroll       .......  $3,161,406. 

Other  expenses  including  sub-surface  investigations  by 
wash  and  diamond  drill  borings,  test  pits,  aerial  sur- 
veys, transportation  and  incidentals     ....  592,765. 

Consultant  expenses: 

Design    and    construction  ......  88,000. 

Connecticut   case      .  .  .  .  .  .  .  .  49,942. 

Boston   &   Albany   R.R.    and  other    real    estate       .  .  10,781. 

Diversion  Damages: 

General  investigations,  preparation  for  trial  and  settle- 
ments    124,342. 

Used    at    trials 75,473.  4,103,709.         10.13% 

Real    Estate    including    appraisals,    legal    expenses,    etc.  270,486.  .67% 

Legal   and  expert  expense   other   than  engineering   in  con- 
nection with  settlement  and  litigation  of  diversion  claims: 

Expenses    of    trials       .......  95,723. 

Cost  of  preparation,  cases  litigated      ....  103,000. 

Cost    of    preparation,    negotiated    settlements       .  .  153,776.  353,499.  .87% 

Police     and     fire    protection 73,933.  .18% 

Total      .  .  .  $5,115,666.         12.62% 


Total  expenditures  to  Oct.  1,  1937 $40,643,683. 

Expended  on  special   investigations,  chapters   18  and  48   of   1936   and  not 

included  in  above  tabulation  of  overhead  expenses  .....  108,536. 

Amount  used  in  computation  of  percentages  in  above  tabulation      .         .        $40,534,147. 

Respectfully, 

Frank  E.  Winsor,  Chief  Engineer. 

November  1,  1937. 
Subject  :    Expenditures 

Eugene  C.  Hultman,  Esq.,  Chairman, 
Met.  Dist.  Water  Supply  Commission, 
20  Somerset  Street,  Boston,  Mass. 

Dear  Sir:  I  attach  hereto  for  your  information  statement  of  amount  author- 
ized for  use  of  the  MetropoHtan  District  Water  Supply  Commission,  together 
with  a  statement  of  expenditures  to  date  and  total  estimated  expenditures  for 
completion  of  the  work. 

I  call  your  attention  to  expenditures  aggregating  about  $350,000  which  are 
included  in  the  expenditures  to  November  1,  1937,  of  $40,919,939.67  and  which 
were  not  contemplated  in  the  original  plan.  These  expenditures  include  investi- 
gation and  construction  of  the  Rutland-Holden  sewer  under  Chapter  66  of  the 
Resolves  of  1931  and  Chapter  262  of  the  Acts  of  1932;  investigation  of  the  use 
of  Lake  Cochituate  for  recreational  purposes,  etc..  Chapter  18  of  the  Resolves 
of  1936;  and  investigation  for  improvement  of  the  distribution  system  and  sani- 
tary protection  of  Metropolitan  water.  Chapter  48  of  the  Resolves  of  1936. 

It  has  been  my  endeavor  to  allow  liberally  for  future  expenditures,  and  it 
is  quite  possible  that  the  total  expenditures  may  be  substantially  less  than  in- 
dicated, in  which  case  the  surplus  will  be  increased  by  the  same  figure. 

Respectfully, 

Frank  E.  Winsor,  Chief  Engineer. 


$66,498,885.16 


$40,919,939.67 
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The  following  memorandum  shows  the  approximate  financial  status  of  the 
work  of  the  Metropolitan  District  Water  Supply  Commission  as  of  November 
1,  1937: 

MONEY    AVAILABLE 
Original   authorizations: 

Chapter  375  of  the   Acts  of   1926 $15,000,000.00 

Chapter   321    of   the    Acts   of    1927 50,000,000.00 

Chapter  111  of  the  Acts  of  1927  $900,000.00.  Of  the  money 
authorized  by  Chapter  111  in  the  Sudbury  River  District, 
$638,533.83  was  spent  and  the  remainder  has  reverted  to  the 
Treasury 638,533.83         $65,638,533.83 

Receipts   to  Nov.    1,    1937 8'60,351.33 

Total    available    funds   for   work      ..... 

ESTIMATE   OF   EXPENDITURES 
Expenditures    to    Nov.    1.    1937    (Includes    about    $350,000    for 
work    not    originally    contemplated)  ..... 

Contracts : 

No.  33,   New    England   Power   Co.      Electric    Current       .  .  10,000.00 

No.   47,  Vincent    Caira.      Buildings   at    Shaft    12      .  .  .  4,000.00 

No.  49,  Cenedella    &    Co.      Diversion    Channels,    Quabbin 

Reservoir 2,500.00 

No.   50,  The  Arthur  A.    Tohnson  Corp.      Embankment  at   Dike  150,000.00 

No.   52,  Benjamin  Foster  Co.     Embankment  at   Main   Dam      .  1,660,000.00 

No.   53,  The    English   Construction   Co.      Building   at    Shaft   9  1,200.00 

No.  57,  John  lafolla  Construction  Co.     Petersham-New  Salem 

Road  20,000.00 

No.   58,   Pennsylvania  Drilling  Co.  Borings  in  connection  with 
investigations   for   pressure   tunnel,   under   Chapter  48 

of  Resolves  of   1936 15,000.00 

No.   56,  Rich    Bros.     Construction    Co.,    Inc        Administration 

Buildings  at  Main   Dam 327,000.00 

Miscellaneous  small  contracts     .......  60,000.00 

Without   contract   price: 

Stop  shutters,  racks,  etc.   Shaft  12  and  at   Main   Dam  40,000.00 

Equipment    for    Administration     Buildings,    hydroplane,    boats 

and     furnishings 100,000.00 

Superstructure,    water    wheel,    generator,    etc.   outlet   works    at 

Main   Dam .  .  150,000.00 

Clearing  of  Quabbin  Reservoir,  including  reclearing  from  time 

to  time   as   water    rises 3,000,000.00 

Fencing 750,000.00 

Reforestation,  fire  stops,  fire  lanes,  etc.     .....  600,000.00 

Removal    of    cemteries        ........  60,000.00 

Shallow  flowage  dams — one  on  the  East  Branch  and  one  on 
the    Middle    Branch   of  the   Swift    River       ....  200,000.00 

Service  building  at   Shaft   8 20,000.00 

Service  building  at   Shaft   1 10,000.00 

Valves,  water  wheels,  generator,  etc.   at  Shaft  1      .         .         .  80,000.00 

Gaging  station  below  Main  Dam  of  Quabbin  Reservoir     .  .  50,000.00 

Road  connecting  Dam  and  Dike  over  Mount  Quabbin,  together 

with   miscellaneous   landscaping,    etc.      .....  250,000.00 

Extensions  and  connections  to  Worcester-Holden  sewer     .  .  75,000.00 

Quinapoxet   diversion   works      .         .         .         .         .         .         .  200,000.00 

Improvement    of    swamps  .......  200,000.00 

Real    Estate: 

Purchases,    taxes    and    miscellaneous    costs            .          .          .  1,250,000.00 

Diversion  damages 3,000,000.00 

$12,284,700.00 
Administration,  engineering  and  general  overhead,  10%  .         .  1,228,470.00 

Total  estimated  expense     ........ 

Estimated  surplus      ......... 


$13,513,170.00 
$54,433,109.67 
$12,065,775.49 


November  2,  1937. 
Mr.  Eugene  C.  Hultman,  Chairman. 
SO  Somerset  Street,  Boston,  Massachusetts. 

Dear  Sir:  I  attach  hereto  a  tabulation  of  the  amount  of  the  verdicts  of  the 
diversion  cases  tried  and  trial  expenses,  showing  maximum  estimates  reported 
by  the  Commission's  engineers  and  the  claim  of  the  owners  at  the  trials. 

There  is  also  attached  a  list  of  the  cases  settled  by  the  Commission  for  the 
Swift  and  Ware  diversions,  showing  the  amounts  paid,  the  estimates  of  the  com- 
mission's engineers  and  the  claims  of  the  owners. 

Finally,  there  is  attached  a  memorandum  of  the  verdicts  in  the  two  trials  of 
the  Maher  &  Duggan  case,  showing  the  claims  of  the  owners. 

Very  truly  yours,  R.  Nelson  Molt,  Secretary. 
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November  1,  1937. 
Subject:    Quabbin  Reservoir —  General  Road  Program 

Eugene  C.  Hultman,  Esq.,  Chairman, 
Met.  Dist.  Water  Supply  Comm. 
20  Somerset  St.,  Boston,  Mass. 

Dear  Sir: — The  Metropolitan  District  Water  Supply  Commission  under  the 
provisions  of  Chapter  321  of  the  Acts  of  1927  was  charged  with  the  duty  of 
providing  when  reasonably  practicable  and  public  necessity  or  convenience  re- 
quired, other  suitable  ways  in  lieu  of  those  in  the  Quabbin  Reservoir  area  which 
would  be  discontinued  by  the  construction  of  the  reservoir.  The  practicability, 
public  necessity  and  convenience  and  the  location  and  character  of  any  such  new 
ways  to  be  determined  by  agreement  between  the  Commission  and  the  county 
commissioners  of  the  county  or  counties  in  which  any  such  discontinued  ways 
were  situated  and  if  they  were  unable  to  agree  by  the  Department  of  Public 
Works. 

At  the  time  of  the  passage  of  the  Act  there  was  a  north  and  south  road 
through  the  Swift  River  Valley,  a  narrow  tarred  gravel  road  being  a  part  of 
Route  #21  and  running  generally  from  Springfield  through  Ludlow  and 
Belchertown  and  thence  through  Enfield,  Greenwich  and  North  Dana  to  Athol. 
The  other  main  thoroughfare  was  a  road  leading  from  Ware  to  the  village  of 
Enfield  and  thence  to  the  town  of  Belchertown  providing  an  outlet  for  travel 
from  Ware  to  Holyoke,  Northampton  and  Amherst.  It  was  apparent  to  the 
Commission  that  these  roads  as  well  as  many  dirt  roads  would  have  to  be  dis- 
continued and  in  1931  the  Commission  started  its  road  construction  program. 

The  Commission  conferred  with  the  county  commissioners  of  Hampshire 
County  and  subsequently  with  the  Department  of  Public  Works  and  as  a  result 
of  a  written  agreement  signed  by  all  parties  thereto  the  location  and  plans  for 
about  5.2  miles  of  bituminous  macadam  roads  in  the  towns  of  Ware  and  Belcher- 
town in  Hampshire  County  including  a  concrete  bridge  over  the  Swift  River  was 
determined  as  the  first  necessary  and  practical  substitute  road  to  provide  access 
to  structures  to  be  built  and  to  allow  certain  roads  to  be  closed  as  required  by 
the  program  of  construction. 

B}^  this  agreement  the  highway  was  to  be  built  to  the  specifications  of  the 
Department  of  Public  Works,  its  construction  entirely  supervised  by  engineers 
of  this  Commission  and  the  Department  of  Public  Works  agreeing  to  pay  for 
the  surfacing  and  guard  rail  for  the  same  and  to  upon  its  completion  accept  and 
maintain  it  as  part  of  the  highway  svstem  of  the  Commonwealth. 

This  road  was  completed  in  1932  at  a  total  cost  of  $225,707.19  of  which  the 
Department  of  Public  Works  by  its  agreement  paid  S95,726.94  for  the  guard  rail 
and  surfacing  and  the  Commission  paid  $129,980.25. 

The  road  was  completed  to  the  satisfaction  of  the  Commission  and  accepted 
by  them  and  in  turn  accepted  by  the  Department  of  Pubhc  Works  and  is  a 
portion  of  State  Route  #9  which  is  an  alternate  to  state  Route  J20  and  which 
extends  from  Boston  to  Pittsfield  via  Worcester,  Ware,  Amherst  and  Northamp- 
ton. 

Quabbin  Park  Cemetery,  established  by  the  Commission  for  the  reinterment  of 
the  remains  from  Cemeteries  in  Quabbin  Reservoir  area,  is  adjacent  to  this  high- 
way  as  is  the  site  of  the  Administration  Buildings  now  under  construction  near 
the  main  dam  of  Quabbin  Reservoir.  The  road  not  only  has  provided  during 
the  period  of  reservoir  construction  a  direct  route  for  traffic  from  Worcester  and 
other  points  east  of  Worcester  to  Pittsfield,  but  has  led  the  Department  of 
Public  Works  to  do  further  work  on  Route  S9  which  has  made  it  a  main  artery 
of  travel  from  New  York  State  to  Boston. 

In  1933  the  second  project  of  road  construction  was  started  and  under  the 
same  circumstances,  namely,  by  written  agreement  with  the  county  commis- 
sioners of  Hdmpshire  and  Franklin  Counties  and  with  the  Department  of  Pub- 
lic Works,  the  Commission  laid  out  and  constructed  a  bituminous  macadam  road 
in  accordance  with  the  specifications  of  the  Department  of  Public  Works  from 
the  junction  of  Route  #9  in  Belchertown  through  the  town  of  Pelham  in  Hamp- 
shire County  and  New  Salem  in  Franklin  County  to  the  Orange  line,  a  total 
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distance  of  20.8  miles  of  which  9.1  miles  are  in  Hampshire  County  and  11.7  miles 
are  in  Franklin  County. 

Subsequently,  this  road  was  extended  by  the  Department  of  Public  Works 
through  Orange  to  Athol  where  it  joins  the  so-called  Mohawk  trail  or  Route  #2 
of  the  Commonwealth.  This  road  known  as  the  Daniel  Shays  Highway  forms 
a  part  of  the  United  States  Route  #202  which  extends  from  Wilmington,  Delaware 
to  Bangor,  Maine.  This  road  has  become  very  heavily  traveled,  especially  in  the 
summertime  and  in  the  fall,  and  as  it  skirts  the  western  side  of  Quabbin  Reservoir 
it  not  only  is  a  through  road  but  serves  as  a  point  of  local  interest  to  the  Com- 
monwealtla  because  of  the  observation  points  which  have  been  constructed  at 
various  points  which  permit  an  excellent  opportunity  to  view  the  reservoir. 

The  total  cost  of  this  road  is  $801,676.64  of  which  the  Department  of  Public 
Works  paid  $302,277.59  for  the  surfacing  and  guard  rail  while  the  Commission 
paid  the  balance  of  the  cost  at  $499,399.05. 

In  1936,  after  conferring  with  the  county  commissioners  of  Frankhn  and 
Worcester  Counties  and  with  the  Department  of  Public  Works  and  reaching  a 
written  agreement  with  terms  the  same  as  the  other  agreements,  the  Commis- 
sion laid  out  and  constructed  a  highway  in  the  towns  of  Petersham  and  New  Salem 
a  distance  of  7.98  miles.  This  road,  a  bituminous  macadam  road  built  to  the 
specifications  of  the  Department  of  Public  Works,  is  located  4.34  miles  in 
Worcester  County  and  3.64  miles  in  Franklin  County.  The  road  extends  from 
the  junction  of  the  Worcester-Athol  Road  in  the  town  of  Petersham  westerly  to  the 
Daniel  Shays  Highway  and  it  is  the  understanding  of  the  Commission  that  the 
Department  of  Public  Works  will  ultimately  carry  the  road  westward  from  the 
Daniel  Shays  Highway  to  the  Mohawk  trail  or  Route  $2  of  the  Commonwealth. 
As  in  the  case  of  Daniel  Shays  Highway  the  Department  of  Public  Works  will 
pay  for  the  surfacing  and  the  guard  rail. 

By  the  construction  of  this  road  which  skirts  the  north  end  of  Quabbin  Reser- 
voir, through  traffic  from  Worcester  and  other  towns  in  its  vicinity  as  well  as 
from  the  City  of  Boston  coming  over  the  Worcester  Turnpike  to  Worcester  are 
afforded  a  direct  route  to  the  Mohawk  trail  and  one  which  by-passes  the  town 
of  Petersham  and  towns  of  Athol  and  Orange.  This  program  as  above  described 
was  approved  by  the  Commissioners  of  the  three  counties  involved  and  has  been 
accepted  in  writing  by  them  in  substitution  of  and  in  lieu  of  roads  to  be  discon- 
tinued. The  Department  of  Public  Works  has  accepted  these  roads  and  their 
maintenance  as  part  of  the  general  highway  system  of  the  Commonwealth. 

The  Commission  in  1936  also  constructed  about  1.8  miles  of  highway  in  the 
towns  of  Dana  and  Petersham  of  gravel  surface  mixed  and  placed  with  tar  and 
thus  completed  a  gap  in  a  road  from  Hardwick  Center  to  Petersham  on  the  east 
side  of  Quabbin  Reservoir,  other  portions  of  which  were  being  constructed  in  a 
hke  manner  by  the  town  of  Hardwick  and  the  county  of  Worcester.  The  con- 
struction of  this  road  was  undertaken  after  an  agreement  had  been  reached  by  the 
county  commissioners  of  Worcester  as  to  the  location  and  type  of  road  required. 
The  road  was  completed  in  1936  and  was  constructed  at  a  cost  of  $63,840.60. 

The  program  has  provided  on  the  west  side  of  Quabbin  Reservoir  a  standard 
highway  for  north  and  south  traffic  which  has  won  approbation  not  only  from  the 
towns  which  it  serves  but  the  travehng  public  at  large,  and  it  has  provided  at  the 
north  and  south  ends  of  the  reservoir  east  and  west  traffic  roads  of  standard  con- 
struction which  gives  direct  connections  to  other  main  thoroughfares  and  by-pass 
local  communities  where  traffic  hazards  were  many  as  in  Athol  and  Orange. 

This  road  system  has  created  a  junction  point  at  Belchertown  for  traffic  which 
can  divert  to  the  western  and  southern  parts  of  the  Commonwealth  and  provides 
an  outlet  for  through  traffic  to  the  state  of  Connecticut  and  other  points  south 
as  well  as  New  York  and  other  points  west,  and  it  has  also  provided  at  Orange  a 
junction  point  for  the  northerly  and  northwesterly  parts  of  the  Commonwealth 
and  the  states  of  Maine,  New  Hampshire  and  Vermont  with  direct  connections  to 
the  Green  and  White  Mountains. 

Finally,  the  Commission  has  afforded  protection  to  Quabbin  Reservoir,  for  most 
of  the  road  construction  is  without  the  drainage  area  but  still  near  enough  to  allow 
the  traveling  public  to  view  the  major  part  of  the  reservoir  and  the  major  items  of 
construction. 
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In  addition,  the  Commission  has  submitted  to  the  Council  and  has  received  its 
approval  of  a  service  road  from  a  point  in  the  town  of  Hardwick  to  Shaft  tfl2 
of  Quabbin  Reservoir.  Surveys  and  plans  for  a  road  to  give  access  for  the  public 
to  and  across  the  main  dam  and  dike  to  an  observation  point  on  Mt.  Quabbin  are 
being  made.  This  road  in  addition  to  giving  the  public  a  general  view  of  the 
reservoir  is  of  the  utmost  importance  for  fire  protection  and  access  to  property 
and  structures. 

Respectfully,  Frank  E.  Winsor,  Chief  Engineer. 

VIII.    Special  Investigations 

On  November  3,  1937,  His  Excellency  the  Governor  requested  that  the  Com- 
mission employ  an  expert  engineer  not  attached  to  the  force  of  the  Commission 
to  pass  on  the  economy  and  adequacy  of  the  works  constructed  by  the  Commis- 
sion and  the  desirability  of  the  future  projects  proposed  by  the  Commission.  In 
compliance  with  the  request  of  His  Excellency  the  Commission  on  November  8 
voted  to  employ  Thaddeus  Merriman,  Consulting  Engineer  for  the  New  York 
Board  of  Water  Supply,  the  Metropohtan  District  of  Southern  California  on  the 
Aqueduct  from  the  Colorado  River  to  Los  Angeles,  on  flood  control  plans  in  Los 
Angeles,  California,  Consulting  Engineer  of  the  Tennessee  Valley  Authorities,  etc., 
to  report  on  the  following  subjects : 

"You  will  review  the  work  already  done  and  make  such  comment  on  its  ef- 
ficiency and  economy  as  j^ou  may  deem  will  be  in  the  public  interest. 

Second,  you  will  go  over  the  plans  for  the  completion  of  the  work,  estimates, 
etc.,  and  determine  upon  their  expediency  and  cost,  and  when  the  work  should  be 
done. 

Third,  you  will  also  consider  the  future  extensions  of  the  Metropolitan  Water 
System,  in  general  covered  by  a  special  report  to  be  made  under  Chapter  48 
of  the  Resolves  of  1936,  which  report  is  made  in  answer  to  a  resolve  of  the  Legis- 
lature, in  regard  to  the  desirability  of  by-passing  the  Sudbury  Reservoir,  distribu- 
tion of  the  main  supply  by  pressure  tunnels,  the  necessity  for  sanitary  protection, 
etc. 

The  Commission  would  like  to  have  your  report  as  soon  as  practicable,  and 
will  you  kindly  advise  us  how  soon  you  can  begin  to  work  on  this." 

As  required  by  Chapter  48  of  the  Resolves  of  the  Legislature  for  the  year  1936, 
the  Joint  Board,  consisting  of  the  Commission  and  the  Department  of  PubUc 
Health,  continued  its  investigation  relative  to  improvements  in  the  distribution 
system  and  allied  matters,  particularly  the  possible  construction  of  a  pressure 
distribution  tunnel  from  the  Wachusett  source  of  supply  to  the  Metropolitan  Dis- 
trict. Contract  58  was  awarded  on  March  23  to  Pennsylvania  Drilling  Company, 
Pittsburgh,  Pa .,  the  lowest  bidder,  for  making  core  borings  in  the  counties  of  Mid- 
dlesex, Norfolk,  Suffolk  and  Worcester,  in  connection  with  this  investigation.  The 
work  was  completed  at  the  end  of  the  year.  A  report  in  accordance  with  the 
provisions  of  said  resolve  was  prepared  and  filed  in  the  manner  and  at  the  time 
prescribed. 

IX.    Cemeteries 

The  Commission  has  continued  the  assignment  of  lots  in  the  new  Quabbin  Park 
Cemetery  and  1,598  bodies  were  removed  from  the  Quabbin  Reservoir  area  during 
the  year,  of  which  1,522  were  interred  in  Quabbin  Park  Cemetery.  To  date  a 
total  of  4,624  bodies  have  been  removed  from  the  Quabbin  Reservoir  area;  of 
which  3,703  were  interred  in  Quabbin  Park  Cemetery.  There  have  been  28 
original  burials  during  the  year  in  Quabbin  Park  Cemetery,  making  a  total  to 
date  of  117  original  burials  in  this  cemetery. 

In  addition  to  cemeteries  in  which  burials  were  discontinued  by  order  of  the 
Commission  on  August  25,  1932,  further  interments  have  been  prohibited  in  the 
following  cemeteries : 

Toivn  Cemetery 

Dana  Dana  Center,  Brown's  Evergreen,  Williams, 

Stone,  Richardson,  Hopkins. 
Enfield  Packardsville,  Packardsville  Church. 

New  Salem  Golden  Lake 

Petersham  Snow 
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In  addition,  no  further  interments  have  been  made  in  the  Isaac  Linzie  Ceme- 
tery, Prescott,  Mass. 

Landscaping  and  maintenance  of  Quabbin  Park  Cemetery  have  been  carried 
on  during  the  year  and  studies  made  for  the  location  and  construction  of  a 
permanent  service  building. 

X.    Financial 
The  Commission  appends  hereto  a  statement  of  its  expenditures  and  dis- 
bursements for  the  fiscal  year,  and  from  the  date  of  its  appointment. 

XI.    Other  Reports 
The  report  of  the  Chief  Engineer  is  herewith  presented. 

XII.  Recommendations 
The  Commission,  having  established  its  general  taking  line  for  the  Quabbin 
Reservoir  area,  and  the  protection  thereof,  have  determined  that  there  will  be 
so  little  left  of  the  town  of  Dana  which  has  not  already  been  acquired  by  the 
Commission,  or  included  within  the  general  taking  line,  as  to  make  impossible 
the  future  corporate  exist-ence  of  the  town  and  suggest  hereto  an  amendment, 
which  accompanies  this  report,  to  Chapter  321  of  the  Acts  of  1927  in  substance 
providing  for  the  ultimate  annexation  of  portions  of  Prescott  and  Greenwich 
as  well  as  the  town  of  Dana  to  the  town  of  Petersham  in  the  county  of  Worcester. 

Respectfully  submitted, 

E.  C.  HULTMAN,  Chairman 

THOMAS  D.  LAVELLE,  Associate  Commissioner 

EDWARD  J.  KELLEY,  Associate  Commissioner 

20  Somerset  Street,  Boston,  Mass. 
January  15,  1938. 


Draft  of  proposed  legislation: 

THE  COMMONWEALTH  OF  MASSACHUSETTS 


In  the  year  One  Thousand  Nine  Hundred  and  Thirty-Seven 


An  Act  providing  that  the  town  of  Dana  in  the  county  of  Worcester,  and 
certain  portions  of  the  towns  of  Prescott  and  Greenwich  in  the  County  of 
of  Hampshire  be  annexed  to  the  town  of  Petersham  in  the  county  of 
Worcester. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General  Court 
assembled,  and  by  the  authority  of  the  same  as  follows: 

Section  1.  Chapter  321  of  the  Acts  and  Resolves  of  the  year  1927  is  hereby 
amended  by  striking  out  all  of  Section  13  and  inserting  therefor  the  following: 

Section  13.  Upon  the  expiration  of  thirty  days  from  the  recording  of  an 
order  of  taking  as  provided  by  section  four  of  this  act  by  which  taking,  together 
with  previous  purchases  or  takings  as  provided  by  said  section  four,  of  land 
in  the  towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  the  whole  or  a  substantial 
part  of  said  towns  is  taken,  and  after  notice  thereof  to  the  towns  to  be  affected 
by  annexation  as  hereinafter  described  in  this  section,  the  territory  within  the 
towns  of  Dana,  Enfield,  Greenwich  and  Prescott  shall  be  annexed  to  the  adjacent 
towns,  and  to  the  counties  in  which  such  adjacent  towns  are  located  in  the  fol- 
lowing manner: 

(a)  There  shall  be  annexed  to  the  town  of  New  Salem,  and  thereby  to 
Franklin  county,  those  portions  of  the  towns  of  Prescott,  Greenwich  and  Enfield, 
being  portions  of  Hampshire  county,  bounded  as  follows:  beginning  at  the  inter- 
section of  the  boundary  lines  of  the  towns  of  New  Salem,  Prescott  and  Shutes- 
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bury  and  following  the  existing  channel  of  the  west  branch  of  the  Swift  river 
in  a  general  southerly  direction  to  its  confluence  with  the  Swift  river;  thence  fol- 
lowing the  existing  channel  of  the  Swift  river  and  its  middle  branch  in  a  general 
northeasterly  direction  to  the  point  where  it  is  crossed  by  the  boundary  line  be- 
tween the  towns  of  Prescott  and  Dana;  thence  following  the  boundary  hne 
between  the  towns  of  Prescott  and  Dana  in  a  general  northerly  direction  to  its 
intersection  with  the  boundary  line  of  the  town  of  New  Salem;  thence  following 
the  boundary  line  between  the  towns  of  New  Salem  and  Prescott  in  a  general 
westerly  direction  to  the  point  of  beginning. 

(b)  There  shall  be  annexed  to  the  town  of  Petersham,  and  thereby  to 
Worcester  County,  all  of  the  town  of  Dana,  and  those  portions  of  the  towns  of 
Prescott  and  Greenwich,  being  portions  of  Hampshire  county,  bounded  as  fol- 
lows: beginning  at  the  point  where  the  middle  branch  of  the  Swift  river  crosses 
the  boundary  line  between  the  towns  of  Dana  and  Prescott  and  following  the 
existing  channel  of  said  middle  branch  in  a  general  southerly  direction  to  its  con- 
fluence with  the  east  branch  of  said  river ;  thence  following  the  existing  channel  of 
said  east  branch  in  a  general  northeasterly  direction  to  the  boundary  line  between 
the  towns  of  Greenwich  and  Hardwick;  thence  following  the  boundary  hne  be- 
tween the  towns  of  Greenwich  and  Hardwick  in  a  general  northeasterly  direction 
to  its  intersection  with  the  boundary  line  of  the  town  of  Dana;  thence  following 
the  boundary  hne  between  the  towns  of  Dana  and  Greenwich  in  a  general 
northerly  direction  to  its  intersection  with  the  boundary  line  of  the  town  of 
Prescott;  thence  following  the  boundary  line  between  the  towns  of  Dana  and 
Prescott  in  a  general  northerly  direction  to  the  point  of  beginning. 

(c)  There  shaU  be  annexed  to  the  town  of  Hardwick,  and  thereby  to  Worces- 
ter county,  that  portion  of  the  town  of  Greenwich,  being  a.  portion  of  Hampshire 
county,  bounded  as  follows:  beginning  at  the  most  westerly  corner  stone  on  the 
boundary  hne  between  the  towns  of  Hardwick  and  Greenwich  located  about  two 
thirds  of  a  mile  southerly  from  the  outlet  of  East  pond ;  thence  running  due  west 
to  the  existing  channel  of  the  east  branch  of  the  Swift  river;  thence  foUowing  the 
existing  channel  of  said  east  branch  in  a  general  northeasterly  direction  to  its 
intersection  with  the  boundary  line  between  the  towns  of  Hardwick  and  Green- 
wich; thence  following  said  boundary  line  between  the  towns  of  Hardwick  and 
Greenwich  in  a  general  southerly  direction  to  the  point  of  beginning. 

(d)  There  shall  be  annexed  to  the  town  of  Ware  those  portions  of  the  towns 
of  Greenwich  and  Enfield,  aU  of  said  towns  being  in  Hampshire  county  bounded 
as  follows:  beginning  at  the  aforesaid  most  westerly  corner  stone  on  the 
boundary  hne  between  the  towns  of  Hardwick  and  Greenwich  located  about  two 
thirds  of  a  mile  southerly  from  the  outlet  of  East  pond;  thence  running  due  west 
to  the  existing  channel  of  the  east  branch  of  the  Swift  river;  thence  following  the 
existing  channel  of  said  east  branch  and  of  the  Swift  river  in  a  general  south- 
westerly direction  to  the  intersection  of  the  boundary  line  of  the  towns  of  Ware, 
Belchertown  and  Enfield;  thence  following  the  boundary  line  between  the  towns 
of  Ware  and  Enfield  in  a  general  easterly  direction  to  its  intersection  with  the 
boundary  line  of  the  town  of  Hardwick;  thence  following  the  boundary  hne  be- 
tween the  towns  of  Hardwick  and  Enfield  in  a  general  northerly  direction  to  its 
intersection  with  the  boundary  line  of  the  town  of  Greenwich;  thence  following 
the  boundary  line  between  the  towns  of  Hardwick  and  Greenwich  in  a  general 
northerly  direction  to  the  point  of  beginning. 

(e)  There  shall  be  annexed  to  the  town  of  Belchertown  that  portion  of  the 
town  of  Enfield,  both  of  said  towns  being  in  Hampshire  county,  bounded  as  fol- 
lows: beginning  at  the  intersection  of  the  boundary  lines  of  the  towns  of  Belcher- 
town, Pelham  and  Enfield ;  thence  running  due  east  to  the  existing  channel  of  the 
west  branch  of  the  Swift  river;  thence  following  the  existing  channel  of  said  west 
branch  and  of  the  Swift  river  in  a  general  southerly  direction  to  the  boundary 
line  between  the  towns  of  Belchertown  and  Enfield;  thence  following  the  boun- 
dary line  between  the  towns  of  Belchertown  and  Enfield  in  a  general  northwesterly 
direction  to  the  point  of  beginning. 

(f)  There  shall  be  annexed  to  the  town  of  Pelham  that  portion  of  the  town 
of  Enfield,  both  of  said  towns  being  in  Hampshire  county,  bounded  as  f oUows : 
beginning  at  the  intersection  of  the  boundary  lines  of  the  towns  of  Belchertown, 
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Pelham  and  Enfield,  thence  running  due  east  to  the  existing  channel  of  the  west 
branch  of  the  Swift  river;  thence  following  the  existing  channel  of  said  west 
branch  in  a  general  northerly  direction  to  the  intersection  of  the  boundary  lines 
of  the  towns  of  Prescott,  Pelham  and  Enfield;  thence  following  the  boundary 
line  between  the  towns  of  Pelham  and  Enfield  in  a  westerly  and  southerly  direc- 
tion to  the  point  of  beginning. 

Section  2.  Section  14  of  said  Chapter  321  is  hereby  amended  by  adding  the 
word  "Dana,"  before  the  word  Enfield  in  the  second,  tenth,  twentieth,  twenty- 
ninth  and  forty-third  lines  of  said  Section  14,  and  substituting  the  word  "four" 
for  the  word  "three"  in  the  fifteenth  hne  of  said  Section  14,  and  by  substituting 
the  word  "Petersham"  for  "Dana"  in  the  twenty-third  line  in  said  Section  14,  so 
as  to  read  as  follows : 

Section  14.  All  the  property  belonging  to  the  towns  of  Dana,  Enfield,  Green- 
wich and  Prescott,  shall  upon  the  annexation  of  said  towns  to  adjacent  towns  by 
authority  of  this  act,  vest  in  and  become  the  property  of  the  commonwealth  for 
the  benefit  of  the  metropolitan  water  district,  and  the  commonwealth  shall  suc- 
ceed to  all  the  rights,  claims  and  causes  of  action  of  each  of  said  towns,  and  shall 
assume  and  be  liable  for  all  the  debts,  obligations,  trusts,  duties  and  habilities  of 
each  of  said  towns.  All  actions  and  causes  of  actions  by  or  against  the  said  towns 
of  Dana,  Enfield,  Greenwich  and  Prescott  pending  or  accrued,  when  such  an- 
nexation takes  effect,  shall  survive,  and  may  be  prosecuted  to  final  judgment  and 
execution  by  or  against  the  commonwealth.  All  books,  papers,  monies  and  other 
property  in  the  possession  of  the  treasurer  of  each  of  these  four  towns  or  of  any 
town  officer  thereof  shall  be  turned  over  to  the  commission  at  the  time  of  said 
annexation,  and  the  commission  shall  wind  up  and  liquidate  the  affairs  of  each 
such  town  as  speedily  as  possible.  ^Upon  the  final  liquidation  of  the  affairs  of  each 
the  towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  the  commission  shall  turn 
over  such  of  the  records  of  said  towns  respectively  as  are  of  permanent  value  to 
the  towns  of  Belchertown,  Petersham  and  New  Salem,  respectively,  and  said 
records  shall  be  preserved  with  the  records  of  the  town  to  which  they  have  been 
so  turned  over. 

Upon  such  annexation  the  division  of  accounts  of  the  department  of  corpora- 
tions and  taxation  shall  audit  the  books  and  accounts  of  the  collector  of  taxes  of 
each  of  the  towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  respectively,  and  all 
taxes  assessed  for  the  year  of  such  annexation  and  remaining  uncollected,  except 
taxes  assessed  upon  property  acquired  by  the  commission  under  the  second  para- 
graph of  section  four  of  this  act,  to  persons  residing  or  property  located  within 
the  territory  annexed  to  another  town  shall  be,  by  the  assessors  of  the  town 
in  which  such  taxes  were  assessed,  committed  to  the  collector  of  taxes  of  the  town 
to  which  such  territory  is  by  the  provisions  of  this  act  annexed.  It  shall  be  the 
duty  of  any  collector  of  taxes  to  whom  any  such  taxes  are  committed  to  complete 
the  collection  of  such  taxes  with  legal  interest  and  costs  and  pay  over  the  same 
to  the  treasurer  of  the  town  for  which  he.  is  the  collector. 

Upon  the  annexation  to  adjacent  towns  of  the  territory  within  the  towns  of 
Dana,  Enfield,  Greenwich  and  Prescott  as  set  forth  in  this  act,  the  commission 
or  the  metropolitan  district  commission  shall  yearly  in  the  month  of  November 
reimburse  each  of  said  adjacent  towns  for  all  money  paid  out  or  expenses  in- 
curred under  the  laws  of  the  commonwealth  for  the  year  preceding  in  the  relief 
or  aid  of  persons  whose  settlement  was  gained  in  whole  or  in  part  whether  by 
original  acquisition  or  derivation  within  the  territory  annexed  to  each  of  said 
towns  respectively  prior  to  the  date  of  such  annexation. 

Section  3.  Section  15  of  said  Chapter  321  is  hereby  amended  by  adding  the 
word  "Dana,"  before  the  word  Enfield  in  the  thirteenth  line  of  said  Section  15, 
so  as  to  read  as  follows: 

Section  15.  Annexation  under  this  act  shall  constitute  the  annexed  territory 
part  of  the  town  and  the  county  to  which  it  is  annexed  with  respect  to  the  juris- 
diction of  the  courts,  as  well  as  for  all  other  purposes.  All  suits,  proceedings, 
complaints  and  prosecutions,  and  all  matters  of  probate,  which  shall  be  pending 
at  the  time  of  such  annexation  before  any  court  or  trial  justice,  or  such  matters 
as  may  be  incident  thereto,  may  however  be  heard  and  determined  and  prosecuted 
to  final  judgment  and  execution  before  such  court  or  justice  as  if  said  annexation 
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had  not  taken  place;  but  upon  such  annexation  taking  place,  the  several  courts 
and  trial  justices  having  jurisdiction  over  the  respective  towns  to  which  the 
territory  within  said  towns  of  Dana,  Enfield,  Greenwich  and  Prescott  is  annexed 
shall  have  jurisdiction  of  all  civil  actions,  matters  of  probate  and  insolvency  and 
criminal  prosecutions  thereafter  begun,  although  the  cause  of  action  has  accrued, 
or  crime,  offense  or  misdemeanor  has  been  committed,  before  such  annexation, 
in  the  same  manner  and  to  the  same  extent  as  if  such  territory  had  been  an- 
iiexed  prior  to  the  accrual  of  the  cause  of  action  or  the  commission  of  the  crime, 
offense  or  misdemeanor. 

Section  4.  Section  16  of  said  Chapter  321  is  hereby  amended  by  adding  the 
word  "Dana,"  before  Enfield  in  the  first  line  of  said  Section  16,  so  as  to  read  as 
follows : 

Section  16.  An  inhabitant  of  the  town  of  Dana,  Enfield,  Greenwich  or 
Prescott,  when  annexed  to  an  adjacent  town  by  authority  of  this  act,  who 
remains  upon  the  annexed  territory,  or  who  removes  to  a  place  within  the  limits 
of  the  town  to  which  the  land  upon  which  he  resided  has  been  annexed,  as  such 
limits  existed  prior  to  such  annexation,  shall  have  the  same  right  to  vote  at  a 
town  meeting  in  such  town,  or  at  an  election  of  town  officers,  that  he  would 
have  had  if  the  annexed  territory  had  constituted  a  part  of  said  town  for  six 
months  prior  to  such  meeting  or  election. 

Section  5.  Section  17  of  said  Chapter  321  is  hereby  amended  by  adding  the 
word  "Dana,"  before  the  word  Enfield  in  the  second  line  of  said  Section  17,  so 
as  to  read  as  follows: 

Section  17.  During  any  interval  between  the  annexation  of  said  towns  of 
Dana,  Enfield,  Greenwich  and  Prescott  and  the  taking  possession  of  the  land 
taken  therein  by  the  commission  under  this  act,  the  commission  shall  maintain 
the  pubhc  ways,  pubhc  schools  and  other  public  works  and  public  institutions 
in  said  towns  to  such  extent  and  in  such  manner  as  the  commission  may  deem 
necessary  for  the  convenience,  comfort  and  welfare  of  the  inhabitants  remaining 
therein. 

Section  6.  Section  20  of  said  Chapter  321  is  hereby  amended  by  adding  the 
word  "Dana,"  before  Enfield  in  the  eighteenth  and  twenty-fourth  lines  of  said 
Section  20,  so  as  to  read  as  follows: 

Section  20.  The  provisions  of  sections  six  and  seven  of  Chapter  fifty-nine 
of  the  General  Laws  shall  be  appUcable  to  land  acquired  in  fee  by  the  commission 
under  this  act  for  reservoir  purposes  or  for  the  protection  of  the  reservoir  except 
to  land  within  the  present  limits  of  the  towns  of  Enfield,  Greenwich  and  Prescott. 
On  the  land  in  these  three  named  towns  acquired  previous  to  the  date  of  their 
annexation,  the  Commission  shall  pay  to  each  said  town  in  which  the  respective 
land  is  located  until  such  time  as  the  annexation  of  said  town,  as  provided  in  sec- 
tion thirteen  of  this  act,  a  sum  in  lieu  of  taxes  computed  and  paid  as  provided  in 
said  sections  six  and  seven  of  said  chapter  fifty-nine,  but  including  for  this 
period  the  buildings  and  structures  thereon.  Subsequent  to  said  annexation 
neither  the  commission  nor  the  metropolitan  district  commission  shall  pay  any 
taxes  or  make  any  payments  in  lieu  of  taxes  on  land  or  buildings  within  the 
present  limits  of  the  said  towns  of  Dana,  Enfield,  Greenwich  and  Prescott. 

As  full  compensation  for  any  loss  of  taxation  or  any  other  loss  caused  by  the 
carrying  out  of  the  provisions  of  this  act,  the  commission  shall  pay  the  county 
of  Hampshire  the  sum  of  fifty-five  thousand  dollars,  which  sum  shall  be  paid 
at  the  time  of  the  annexation  of  the  towns  of  Dana,  Enfield,  Greenwich  and 
Prescott  to  adjacent  towns. 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  Distinct  Water  Supply  Commission. 

Gentlemen: — The  following  is  a  report  of  the  engineering  department  for 
the  year  ending  November  30,  1937. 

Organization 

On  account  of  the  completion,  early  in  the  year,  of  the  Quabbin  Reservoir 
clearing  project,  the  engineering  organization  has,  notwithstanding  the  require- 
ments for  handling  the  work  of  special  investigations  and  sanitary  surveys 
necessitated  by  Chapter  48  of  the  Resolves  of  1936,  been  decreased  during  the 
year  about  12  per  cent. 

Karl  R.  Kennison,  Assistant  Chief  Engineer,  continued  in  charge  of  all  studies 
in  connection  with  the  general  plan  of  the  work  and  the  design  of  structures, 
preparation  of  contract  specifications,  contract  and  working  drawings. 

Charles  L.  Coburn  and  Stanley  M.  Dore,  Associate  Civil  Engineers,  continued 
their  general  supervision  of  the  detailed  work  of  the  office,  and  Walter  H.  Sears, 
Mechanical  Engineer,  continued  in  charge  of  the  collection  of  data  in  connection 
with  mill  and  water  power  damages.  They  have  assisted  in  the  preparation  of 
contract  specifications.  William  W.  Peabody,  Division  Engineer,  continued  in 
charge  of  the  Quabbin  Reservoir  and  Aqueduct  Division. 

Charles  T.  Main,  consulting  engineer  of  Boston,  Thaddeus  Merriman,  consult- 
ing engineer  of  New  York,  and  other  experts  were  employed  from  time  to  time 
Illness  prevented  Dr.  Charles  P.  Berkey,  geologist  of  Columbia  University  from 
continuing  his  services  as  a  consultant.  Warren  J.  Mead,  geologist  of  Massa- 
chusetts Institute  of  Technology  was  employed  as  a  consultant  on  problems  in 
connection  with  the  special  investigation  of  a  deep  pressure  tunnel  to  improve 
the  distribution  system. 

The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer  at 
the  end  of  the  year  and  of  the  preceding  year  was  as  follows: 

Nov.  30,  Nov.  SO, 
1936  1937 

Headquarters    Office,    Designing    Division        .......  44  .52 

Coldbrook  Office,   Quabbin  Reservoir  and  Aqueduct   Div 34  11 

Enfield  Office,  Quabbin  Reservoir  and  Aqueduct   Div 93  88 

Total   Engineering   Force      .........  171  151 

The  maximum  force  during  the  year  was  171,  during  the  week  ending  Decem- 
ber 5,  1936.  The  minimum  force  was  147,  during  the  week  ending  March  20. 
The  average  force  for  the  year  was  157. 

Offices 

The  office  of  the  Chief  Engineer  and  Designing  Division  was  continued  in  the 
Metropolitan  District  Commission  Building  at  20  Somerset  Street,  Boston.  The 
offices  of  the  Quabbin  Reservoir  and  Aqueduct  Division  in  the  Ware  River 
intake  building  in  Coldbrook  and  in  the  property  of  the  Commonwealth  formerly 
known  as  the  Frances  W.  Chandler  house  on  Quabbin  Road  in  Enfield,  were 
continued  throughout  the  year.  Branch  offices  were  maintained  at  other  loca- 
tions where  work  under  important  contracts  was  in  progress.  The  laboratories 
for  water  analysis  and  for  soil  testing  were  continued  in  the  property  of  the 
Commonwealth  formerly  known  as  the  Barlow  house,  in  Enfield.  The  branch 
office  for  handhng  the  Quabbin  Reservoir  clearing  project  in  Enfield  was  discon- 
tinued January  22. 

Headquarters  Office 
Summary  of  the  Years  Woi'k 

Real  Estate. — Reports  and  recommendations  with  respect  to  the  purchase  of 
real  estate  for  the  Quabbin  Reservoir  and  its  sanitary  protection  were  submitted 
to  the  Commission  during  the  year  covering  2,843  acres,  making  a  total  reported 
on  to  date  of  84,531  acres. 
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Progress  of  Real  Estate  Purchases   for  Quabbin  Reservoir 

Title  Vested   in  Commonwealth 
(Acres) 
Total  for  year  ending  Nov.   30,   1937  .  .  .  .  .  .  2,376 

Total  to  Nov.   30,   1936 .  67  415 

Total  to  Nov.   30,   1937 69,791 

Options   outstanding   Nov.    30,    1937,   include    455   acres. 

Reports  and  recommendations  with  respect  to  the  purchase  of  real  estate  for 
sanitary  protection  in  the  Ware  River  watershed  above  the  intake  works  at 
Coldbrook  were  submitted  to  the  Commission  during  the  year  covering  5,332 
acres,  making  a  total  reported  on  to  date  of  21,280  acres. 

Progress    of    Real    Estate    Purchases    for    Ware    River    Watershed    Protection 

Title    V'ested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.   30,   1937 3,274 

Total  to  Nov.   30,   1936 10,575 

Total  to  Nov.   30,   1937 13,849 

Options  outstanding   Nov.   30,   1937,   include   1,016  acres. 

Real  estate  taking  plans  were  prepared  and  filed  during  the  year  as  shown  in 
the  appended  table. 

Water  Diversion  Damage  Claims.  —  Data  were  prepared  for  the  use  of  the 
attorneys  in  water  diversion  cases  before  the  courts. 

Contracts  and  Specifications.  —  Plans  and  specifications  were  completed  for 
Contract  56,  for  constructing  the  administration  buildings  at  the  main  dam  of 
Quabbin  Reservoir  in  the  Town  of  Belchertown.  The  contract  was  executed 
July  28. 

Plans  and  specifications  were  prepared  for  Contract  58,  for  making  core 
borings  in  the  counties  of  Middlesex,  Norfolk,  Suffolk  and  Worcester,  in  connec- 
tion with  the  special  investigation  required  by  Chapter  48  of  the  Resolves  of 
1936.    The  contract  was  executed  March  30. 

Specifications  were  prepared  for  Contract  59,  for  drilling  a  well  for  the  water 
supply  of  the  administration  buildings  in  the  Town  of  Belchertown.  The 
contract  was  executed  March  30. 

Plans  and  specifications  were  prepared  for  Contract  60,  for  constructing  access 
roads  to  Shaft  12  of  the  Quabbin  Aqueduct  in  the  towns  of  Hardwick  and 
Greenwich.  The  contract  was  advertised  November  13  for  opening  of  bids  on 
December  2,  1937. 

Working  drawings  for  Contracts  50,  52  and  56  were  prepared  and  issued. 

Inspection  and  Tests.  —  E.  L.  Conwell  and  Company  continued  the  testing 
of  cement.  The  Worcester  Polytechnic  Laboratory  continued  the  testing  of  con- 
crete cylinders  furnished  under  Contracts  52  and  56.  Structural  and  reinforcing 
steel  furnished  under  Contract  56  and  stone  for  use  on  Contract  60  were 
inspected  and  tested  by  the  New  England  Inspection  Bureau  of  Cambridge, 
Mass.  Stone  for  use  on  Contract  56,  and  iron  and  steel  stop  shutters,  racks 
and  lifters  purchased  for  installation  in  the  Swift  River  intake  works  at  Shaft 
12  and  in  the  release  control  works  at  the  main  dam  were  inspected  by  the 
engineering  force. 

Hydrographic  Data.  —  The  gaging  station  on  the  Ware  River  at  Coldbrook 
was  continued  in  cooperation  with  the  U.  S.  Geological  Survey. 

With  the  cooperation  of  the  Enfield  office,  a  study  was  made  of  methods  of 
determining  future  releases  from  Quabbin  Reservoir  by  observations  of  the  flow 
of  the  Coniiecticut  River,  in  order  to  satisfy  the  requirements  of  the  U.  S.  War 
Departrhent. 

The  gaging  station  on  the  Chicopee  River  at  the  United  Electric  Light 
Company  plant  at  Bircham  Bend  was  continued  in  cooperation  with  that  com- 
pany and  the  U.  S.  Geological  Survey. 

The  gaging  station  on  the  Swift  River  above  the  intake  to  the  stream  control 
tunnel  at  the  main  dam  was  continued. 

Cooperation  with  the  United  States  Geological  Survey  in  the  operation  and 
maintenance  of  the  gaging  station  on  the  Swift  River  near  the  outlet  of  Potta- 
paug  Pond  ■  in-  Hardwick  and  on  the  Connecticut  River  at  Thompsonville, 
Connecticut,  was  continued. 
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Examination  of  the  waters  of  the  Ware,  Swift  and:.Ghicopee- rivers  included 
analyses  of  samples  taken  at  many  places  and  observations  of  flow  at  additional 
temporary  gaging  stations,  in  order  to  obtain  data  for  use  in  the  defense  of 
claims  against  the  Commonwealth  for  damages  due  to  diversion  of  water  from 
these  rivers. 

Ware  River  Diver siorv   .  ' 

Ware  River  water  was  diverted  into  Wachusett  Reservoir  December  12  to 
January  9,  inclusive.  No  water  was  diverted  between  May  31  and  December  1. 
At  other  times,  although  the  daily  flow  in  the  river  was  sufficient  to  permit 
diversion,  no  diversion  except  as  above  stated  was  made  because  of  the  present 
inadequacy  of  storage  capacity  in  the -reservoirs  of  the  District.  The  quantity 
of  water  diverted  during  the  year  was  4,551,700,000  gallons.  The  steel  bulkhead 
and  gates,  about  2,200  feet  west  of  Shaft  8,  prevent  any  flow  of  the  Ware  River 
westerly  during  diversion.  This  bulkhead  will  be  removed  upon  the  completion 
of  Quabbin  Reservoir. 

Sewage  Diversion  from  Ware  River  Watershed 

The  Rutland-Holden  sewer  continued  in  operation.  During  the  fiscal  year 
of  the  City  of  Worcester  which  includes  the  12  months  ending  December  31, 
1937,  51,597,000  gallons  of  sewage  were  discharged  into  the  sewerage  system  of 
the  City  of  Worcester,  of  which  29,916,000  gallons  came  from  the  U.  S.  Veterans 
Hospital. 

Investigation  of  Distribution  System 

Work  was  continued  in  accordance  with  the  requirements  of  Chapter  48  of  the 
Resolves  of  1936,  relative  to  improving  the  distribution  of  water  and  more 
adequately  preventing  pollution  of  the  sources  of  water  supply  of  the  Metro- 
politan Water  District. 

Distribution  System.  —  Studies  were  made  of  the  adequacy  of  the  distribution 
system  of  the  Metropolitan  Water  District  and  of  the  systems  of  the  cities  and 
towns  in  the  District,  of  the  present  and  anticipated  water  consumption  require- 
ments, of  the  feasibility  of  constructing  a  pressure  aqueduct  to  dehver  water 
to  the  District  by  gravity  from  the  Wachusett  Aqueduct  Terminal  Chamber,  of 
the  possibility  of  eliminating  pumping  at  the  Chestnut  Hill  and  Spot  Pond 
pumping  stations,  and  of  the  cost  of  pressure  tunnels  and  other  types  of  pressure 
aqueduct. 

Surveys  of  Aqueduct  Lines.  —  Investigations  and  field  surveys  were  made  to 
determine  the  location  of  shafts  for  the  construction  of  a  pressure  distribution 
tunnel,  of  a  cut-  and-cover  pressure  aqueduct  and  of  new  high-service  dis- 
tributing reservoirs. 

Contract  68.  —  Bids  were  opened  March  18,  for  making  core  borings  in  the 
counties  of  Middlesex,  Norfolk,  Suffolk  and  Worcester.  Six  bids  were  received, 
ranging  from  $52,950.00  to  $116,930.00,  two  from  contractors  in  New  York  State, 
three  in  Pennsylvania  and  one  in  Minnesota.  The  contract  was  executed  March 
30  with  the  Pennsylvania  Drilling  Company,  Pittsburgh,  Pa.,  the  low  bidder. 
Under  this  contract,  76  borings  were  made  along  the  line  of  the  proposed 
pressure  tunnel,  particularly  where  the  depth  to  bedrock  and  its  character  could 
not  be  determined  from  surface  outcrops.  Work  was  started  with  the  drilhng 
of  the  first  hole  April  12  and  was  practically  completed  at  the  end  of  the  year, 
the  last  hole  being  actually  completed  December  3,  1937. 

The  value  of  work  included  in  contract  estimates  to  November  15,  the  date 
of  the  latest  estimate  was  $49,771.11,  of  which  90  per  cent  was  approved  for 
payment.  The  contractor  worked  in  mixed  shifts  and  his  total  force  averaged 
18  men  for  a  period  of  33  weeks. 

The  principal  items  of  plant  were  as  follows: 

3  Churn  drills 

4  Light  tripod  drills 
9  Core  drills 

The  total  work  done  under  the  items  of  Contract  58  is  as  follows: 

Borings  in  earth         .        . 7,195  lin.  ft. 

Bdririgs  in  bedrock  and  boulders 10,420   "     "  ■ 

Satisfactory  rock  core  recovered  (as  measured  for  payment)    •.  9,590    "     ■"  ' 
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Sanitary  Surveys  oj  Watersheds.  —  Sanitary  surveys  were  made  of  the  Sud- 
bury, Wachusett,  Ware  and  Swift  watersheds.  Data  for  this  purpose  were 
obtained  from  the  Metropohtan  District  Commission  and  the  Department  of 
Pubhc  Health.  The  field  surveys  were  started  May  14.  Samples  were  taken 
and  bacteriological  examinations  were  made  of  numerous  points  on  the  water- 
sheds. Methods  of  disposal  of  sewage  and  wastes  from  manufacturing  plants 
and  private  premises  on  the  watershed  were  examined.  Maps  showing  all 
features  of  the  occupation  of  all  the  watersheds  were  made,  one  including  the 
North  Sudbury  watershed,  one  including  the  South  Sudbury  watershed,  one 
including  the  principal  areas  in  the  vicinity  of  Wachusett  Reservoir,  all  on  a 
scale  of  1  inch  =  800  feet,  and  one  showing  the  Swift,  Ware  and  Wachusett 
watersheds  on  a  scale  of  1  inch  =  2000  feet.  All  industrial  plants  and  private 
premises  on  the  watershed  were  examined. 

Aerial  Photographs  and  Maps.  —  In  connection  with  this  investigation,  an 
aerial  survey  was  made  of  the  entire  Sudbury,  Wachusett,  Ware  and  Swift 
watersheds,  scale  1  inch  =  about  800  feet,  and  a  mosaic  map  prepared  con- 
sisting of  40  sheets,  each  approximately  26  by  38  inches  and  each  covering  an 
area  approximately  3.64  by  5.46  miles.  The  photographs  were  taken  by  the 
101st  Photo  Section,  26th  Division  Air  Service,  Massachusetts  National  Guard. 

Design  of  Structures 

Shaft  1.  Wachusett  Outlet. —  Studies  were  continued  and  designs  made  for 
the  installation  of  gates  to  control  the  discharge  from  Quabbin  Aqueduct  into 
Wachusett  Reservoir.  Studies  were  made  of  the  desirability  of  increasing  the 
capacity  of  the  electric  hoist  in  the  Wachusett  outlet  building  from  5  to  7^2 
tons,  for  handling  heavy  equipment  into  and  out  of  the  deep  dry  well  for 
unwatering  the  tunnel.    A  7i/^-ton  electric  hoist  was  purchased  and  installed. 

Shaft  8.  —  Studies  and  designs  were  made  for  a  service  building  near  the 
Ware  River  intake  works.  Studies  were  also  made  indicating  the  impractica- 
bility of  any  power  development  on  the  Ware  River  at  the  diversion  dam. 

Shaft  9.  —  Studies  were  completed  for  the  requirements  of  an  electric  hoist 
to  handle  men  and  equipment  in  and  out  of  the  aqueduct  at  Shaft  9.  The  5-ton 
hoist  previously  installed  at  Shaft  1  was  found  to  be  amply  suited  to  this  purpose 
and  was  installed  in  the  head  house  at  Shaft  9. 

Shaft  12.  —  Designs  were  completed  for  stop  shutters  and  lifters  required  for 
unwatering  the  tunnel  and  of  one-way  shutters  to  permit  the  drawing  of  water 
from  Quabbin  Reservoir  into  the  tunnel  or  to  prevent  discharge  into  this 
reservoir  of  water  diverted  from  the  Ware  River.  These  shutters  and  lifters 
were  purchased.  Studies  were  completed  of  the  requirements  of  a  3-ton  electric 
hoist  operated  by  the  15-kilowatt,  gasoline-driven  generator  in  the  service  build- 
ing, to  handle  these  shutters,  as  well  as  men  and  other  equipment  in  and  out 
of  the  shaft.  This  hoist  was  purchased.  Designs  were  made  for  grading  and 
landscaping  at  the  Swift  River  intake  and  service  buildings  at  Shaft  12,  in 
connection  with  an  access  road  from  a  point  in  the  existing  highway  extending 
westerly  from  Shaft  11  A. 

Shallow  Flowage.  —  Studies  were  continued  of  the  possibility  of  eliminating 
two  areas  of  shallow  flowage  on  the  margins  of  Quabbin  Reservoir  by  the  con- 
struction of  low  dams  to  maintain  the  water  level  in  such  areas,  when  the  main 
reservoir  is  drawn  down. 

Main  Dam  and  Dike  Embankments.  —  Studies  were  continued  of  the  ma- 
terials in  the  main  dam  and  dike  embankments  as  revealed  by  tests  of  samples 
taken  periodically  from  the  embankments,  including  samples  from  the  observa- 
tion wells  in  the  interior  of  the  impervious  core,  as  a  guide  in  the  proper  control 
of  borrow  pit  materials  used  in  the  hydrauUc  sluicing. 

Administration  Buildings  and  Boathouse.  —  Studies  were  continued  and  de- 
signs completed  for  the  permanent  office  and  maintenance  buildings  near  the 
site  of  the  main  dam.  Studies  and  designs  were  made  for  a  water  supply  system 
for  these  buildings,  including  a  deep  drilled  well  and  motor-driven  pump  with 
a  capacity  of  30  gallons  per  minute  against  a  head  of  150  feet,  located  in  the 
boathouse  and  hangar,  and  a  50,000  gallon  underground  concrete  tank  27  feet 
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in  diameter  and  17.5  feet  in  maximum  depth,  located  about  80  feet  above  the 
main  floor  of  the  administration  building. 

Power  Development  at  Main  Dam.  —  Studies  were  continued  of  the  require- 
ments of  hydroelectric  power  development  at  the  outlet  works  downstream  from 
the  stream  control  tunnel  at  the  main  dam,  and  designs  were  continued  for  these 
outlet  works. 

Roads. — Studies  were  completed  of  substitutfi  highways  around  Quabbin 
Reservoir. 

Quinapoxet  River  Diversion.  —  Studies  were  continued  relative  to  diverting 
into  the  aqueduct  at  Shaft  2  the  waters  of  the  Quinapoxet  River  for  storage  in 
Quabbin  Reservoir. 

Diversion  of  Industrial  Wastes. — Studies  were  continued  of  methods  of  di- 
version of  objectionable  wastes  into  the  Rutland-Holden  sewer  constructed  under 
Contract  39. 

Maintenatice  of  Records 

Photographic  Records. — The  taking  of  moving  pictures  from  time  to  time  to 
illustrate  the  progress  of  the  work  was  continued. 

Record  Plans. — Progress  was  made  on  the  preparation  of  record  plans  of  the 
Ware  River  intake  works  and  Quabbin  Aqueduct.  Record  plans  were  complet-ed 
and  filed,  with  the  Department  of  Public  Works,  of  the  state  highway,  5.2  miles 
long,  in  the  towns  of  Ware  and  Belchertown,  constructed  under  Contract  21, 
and  of  those  portions  of  the  Daniel  Shays  Highway  so-called,  9.1  miles  long, 
in  the  towns  of  Belchertown  and  Pelham,  constructed  under  Contract  41,  and 
7.6  miles  long,  in  the  towns  of  Shutesbury  and  New  Salem,  constructed  under 
Contract  43. 

Cemetery  Records. — Records  of  assignment  of  lots  and  interments  in  Quabbin 
Park  Cemetery  and  of  the  general  removal  of  bodies  from  existing  cemeteries 
in  the  reservoir  area  were  maintained. 

Cost  Records. — Assistance  was  given  to  the  Secretarj''s  office  in  the  appor- 
tioning of  costs  and  the  preparation  of  financial  statements. 

Inventories. — Inventory  records  of  tools  and  equipment  in  the  Commission's 
offices  and  storehouses  were  kept  up  to  date. 

Quabbin  Reservoir  and  Aqueduct  Division 

The  Quabbin  Reservoir  and  Aqueduct  Division,  continued  in  charge  of  the 
work  on  the  Ware  River  watershed,  of  the  maintenance  of  the  Rutland-Holden 
sewer,  of  the  maintenance  and  operation  of  the  Ware  River  intake  works  at  Cold- 
brook  and  the  Wachusett  outlet  works  at  West  Boylston,  of  the  construction  of 
the  East  Branch  Baffle,  the  buildings  at  the  tops  of  Shafts  9  and  12  and  of  the 
field  work  in  the  Swift  River  valley  in  connection  with  the  proposed  Quabbin 
Reservoir,  including  topographic  and  real  estate  surveys,  cemetery  removals 
and  reforestation,  of  the  soil  testing  and  water  analysis  laboratories,  of  the  in- 
vestigations, surveys,  etc.,  along  the  Ware,  Swift  and  Chicopee  rivers,  and  of 
the  construction  of  the  main  dam  and  dike  embankment,  relocated  highways, 
and  the  group  of  administration  buildings  at  the  main  dam. 

Miscellaneoiis  Office  Work 
Semi-monthly  estimates  for  Contracts  50,  52  and  55,  monthly  estimates  for 
Contracts  49,  51,  56  and  57,  and  final  estimates  for  Contracts  38,  49,  51,  53,  54, 
55,  57  and  59  were  prepared.  Additional  real  estate  plans  were  prepared  of 
miscellaneous  properties  in  the  Ware  River  watershed,  final  tracings  being  made 
of  about  2,400  acres,  making  a  total  to  date  of  about  6,750  acres.  Record  trac- 
ings of  the  plans  showing  the  Ware  River  drainage  divide  were  continued.  A 
record  topographic  map  was  made  of  the  vicinity  of  the  Ware  River  intake 
works  and  work  was  continued  on  the  making  of  topographic  maps  of  miscel- 
laneous swamp  areas  and  ponds  in  the  Ware  River  watershed  and  of  other 
miscellaneous  areas  as  required.  Plans  and  studies  were  made  of  methods  of 
disposing  of  sewage  at  various  points  in  the  Wachusett  watershed  and  of  making 
connections  for  the  same  into  the  Rutland-Holden  sewer.  Daily  rainfall  and 
temperature  records  and  continuous  records  of  the  flow  of  the  Ware  River  were 
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kept'  at  the  intake  building:  Daily  rainfall  records  were  kept  at  West  Rutland. 
Daily  rainfall  and  temperature  records  were  kept  at  Enfield.  Continuous 
records  of  the  flow  of  the  Swift  River  were  kept  at  the  main  dam  site.  Work 
on  the  record  plans  and  tracings  of  the  Daniel  Shays  Highway  between 
Belchertown  and  New  Salem  was  continued.  Photographs  of  the  progress  of 
construction  were  taken. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  construction  under  Contracts  47,  50,  51,  52, 
55,  56,  57  and  59.  Daily  readings  of  the  ground  water  level  in  numerous  test 
wells  ■  were  continued  during  construction  operations  at  the  main  dam  and 
dike.  Morton  Pond  was  used  to  supply  the  make-up  lines  for  the  sluicing  oper- 
ations at  the  dike  until  September  30,  1936.  About  January  8  the  water  level  of 
Morton  Poiid  at  elevation  434.8  stood  17.8  feet  above  the  original  surface  and 
the  flow  commenced  northerly  into  the  Swift  River.  Monthly  inspections  and 
reports  were  continued  of  conditions  found  at  all  shaft  heads  along  the  Quabbin 
Aqueduct. 

The  Department  of  Public  Health  continued  its  cooperation  with  this  division 
in  the  analysis  of  samples  of  water.  The  chlorinator  station  on  Mill  Brook  below 
the  Central  New  England  Sanatorium  was  maintained. 

Quabbin  Aqueduct  and  Ware  River  Intake  Works 
•A  new  7V2-ton  electric  Monorail  hoist,  with  a  lift  of  240  feet,  was  installed 
March  2  in  the  Wachusett  outlet  works  at  Shaft  1  to  replace  a  5-ton  hoist  of 
similar  lift  which  was  moved  to  the  Shaft  9  head  house  and  erected  there  April 
17.  A  3-ton  electric  hoist,  with  a  lift  of  140  feet,  was  installed  in  thie  Shaft  12 
head  house  April  15. 

j^The  Ware  River  intake  works  were  maintained  ready  for  operation  whenever 
required.    The  tunnel  was  entered  for  inspection  through  Shaft  8  on  October  7. 

Operation  of  Rutland-H olden  Sewer 
The  Rutland-Holden  sewer  was  in  continuous  operation.  The  meter  stations 
at  the  Rutland  State  Sanatorium,  at  the  U.  S.  Veterans  Hosnital  in  Rutland 
and  at  the  Holden-Worcester  boundary  line  were  inspected  regularly  and  weirs 
and  piezometer  connections  cleaned  and  records  of  flow  maintained.  Startin"- 
April  14,  monthly  inspections  were  made  by  traversing  the  entire  length  of  the 
hne  and  inspecting  the  embankment  structures,  manhole  covers,  locks,  etc. 
Necessary  repairs  were  made.  •    ■ 

Ware  River  Watershed 

Maintenance. — A  small  labor  force  was  employed  throughout  the  year  in  car- 
ing for  the  grounds  at  the  Ware  River  intake,  Wachusett  outlet  and  Shaft,  4 
and  Shaft  9  head  houses,  setting  stone  bounds,  filling  cellar  holes,  grading  and 
cleaning  up  at  the  sites  of  buildings  removed  from  the  Ware  River  watershed,, 
reforestation  and  other  miscellaneous  work.  The  average  number  of  men  so 
employed  was  9,  the  maximum  being  24  during  the  week  ending  May  29. 

Reforestation. — Reforestation  in  the  Ware  watershed  was  continued.  Planting 
of  transplants  from  the  Commission's  nurseries'  in  the  Swift  River  vallev  and 
from  swampy  areas  within  theflow.line  of  the  proposed  Quabbin  Reservoir  was 
started  April  21  and  completed  May  28.  A  total  of  about  280,000  4-vear  white 
pine  -and  Norway  ■  spruce  transplants  and  lj400  black  spruce  arid^  larch  from 
sWampy  areas  was  planted' in  the  general  vicinity  of  Coldbrook  and  alohg  the 
river  upstream  from  the  intake  works. 

■  Fire  Protection. — Forest  fire  fighting  equiprhent  was  housed  in  a  building 
of  the  Commission  near  the  intake  works  and  was  maintained  in  readiness  for 
service  at  all  times.  The  equipment  and  personnel  responded  during  the  year 
for  one  forest  fire  on  land  of  the  Commonwealth  within  the  Ware  River  water- 
shed, which  burned  over  an  area  of  less  than  one-quarter  acre. 

Quabbin  Reservoir 

■  ,:  Topoqraphy. — ^Taking  of  topography  in  the  area  below  the  flow  line  of  the 
reservoir  was  continued.  To  date.  32,149  acres  of  50.2  square  miles  have  been 
surveyed  for  the  general  topographic  maps  within  and  adjacent  to  the  proposed 
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reservoir,  including  the  location  of  the  entire  flow  line.  A  small  labor  force  was 
employed  in  connection  with  this  work. 

Real  Estate. — Properties  described  in  applications  by  owners  for  sale  of  real 
estate  were  located  and  when  no  surveys  had  been  made  sketches  showing  the 
approximate  location  were  prepared.  Comprehensive  real  estate  surveys  and 
analyses  and  descriptions  of  deeds  were  continued.  Real  estate  surveys  during 
the  year  cover  4,522  acres,  making  a  total  to  date  of  68,786  acres  or  107.5  square 
miles.  Of  this  total,  68,000  acres  have  been  plotted  on  a  scale  of  1  inch  =  200 
feet. 

Photography. — The  photographing  of  buildings,  cemetery  lots  and  construc- 
tion was  continued.  During  the  year  63  photographs  of  buildings,  769  photo- 
graphs of  miscellaneous  views  and  of  the  progress  of  construction  at  Quabbin 
Reservoir  and  elsewhere,  and  134  photographs  of  property  in  the  Ware  River 
watershed  were  taken. 

Cemetery  Removals. — Interments  in  Quabbin  Park  Cemetery  and  the  gen- 
eral removal  of  bodies  from  existing  cemeteries  in  the  reservoir  area  were  con- 
tinued. The  removal  of  bodies,  headstones  and  monuments  has  been  done 
with  labor  engaged  directly  for  this  work.  During  the  year  work  progressed 
as  shown  in  the  following  table : 

Cemetery  Removals 

To  Nov.  30,  __Year  Ending 

Burial  lots  in  Quabbin  Park  Cemetery  assigned  in  exchange 
Burial  lots  in  Quabbin  Park  Cemetery  sold  .... 
Number  of  releases  executed  of  rights    1 

in   old   lots    in    Quabbin    Reservoir     >    to  Q.    P.     Cetnetery 

area      .  .  .  .  .  .         !    to  other  cemeteries 

Bodies   removed    from    Quabbin    Reser- 1   to   Q.    P.    Cemetery 

voir    area        .  .  .  .  .       J  to   other   cemeteries 

Bodies    moved     from     area    outside     Quabbin    Reservoir     to 

Quabbin  Park  Cemetery 
Burials,  not   reinterments,   in   Q.   P.   Cemetery 
■,r      ,  ,  f  to   p.  p.   Cemetery  . 

Headstones  moved  |  to  other  cemeteries   . 

,,  ,  I  to  Q.  P.   Cemetery  . 

Monuments  moved  -j  ^.^  ^ther  cemeteries  . 

*lncludes  corrections  of  previously  reported  data.  Quabbin  Park  Cemetery  was  not  completed 
for  use  until  August  25,  1932,  prior  to  which  time  632  bodies  had  been  removed  to  other  cemeteries. 

On  July  30  a  taking  of  Woodlawn  Cemetery,  Cemetery  Hill  Cemetery  aind 
Church  Cemetery  in  Enfield,  and  on  October  6  a  taking  of  Greenwich  Cemetery 
in  Greenwich,  was  made. 

The  vault  was  maintained  and  used  from  time  to  time  during  the  winter 
months.  Work  of  developing  Quabbin  Park  Cemetery  was  continued  by  grading 
and  seeding  miscellaneous  areas  outside  the  established  lots  and  by  miscellaneous 
clearing.  Cemetery  lots  were  graded  and  seeded  as  removals  were  completed 
and  in  the  case  of  purchases  were  graded  and  seeded  at  once.  The  average  force 
employed  on  cemetery  work  during  the  working  season  of  about  35  weeks  was 
21  men,  the  maximum  being  28  during  the  week  ending  September  25. 

Fire  Protection.— The  fire-fighting  equipment  was  maintained  in  readiness  for 
service  at  all  times;  Assistants  in  the  division  office  were  reappointed  as  deputy 
forest  wardens  in  the  towns  affected  by  the  reservoir.  The  equipment  and  r^p'-- 
sbnnel  responded  during  the  year  to  calls  for  assistance  at  9  forest  fires  which 
burned  over  a  total  area  of  about  246  acres.  There  also  o.ccured  a  total  of.  12 
fires  in  buildings,  7  of  which  were  chimney  fires  resulting  in  Httle  if  any  damage. 
A  small  labor  force  was  employed  to  maintain  a  fire  patrol  throughout  the  year. 

Lumbering. — Various  lumbermen  continued  cutting  operations  under  agree- 
ments with  the  Commission  for  the  purchase  of  standing  timber.  In  addition, 
miscellaneous  small  lots  of  standing  timber  have  been  sold  and  cut  under  the 
general  supervision  of  this  division. 

Reforestation. — ^The  general  program  of  reforestation  was  continued  with  stock 
from  the  Commission's  nurseries.  Planting  of  4-year-old  white  pine  and  red 
pine  transplants  was  started  April  23,  and  completed  May  11,  on  approximately 
200  acres  of  the  middle  and  lower  portions  of  the  "Prescott  Peninsula,"  and  was 
confined  to  open  areas  requiring  no  clearing.    A  total  of  about  241,000  white  pine 
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and  53,000  red  pine  transplants  were  planted  in  addition  to  stock  transferred 
to  and  planted  in  the  Ware  River  watershed,  as  hereinbefore  mentioned. 

The  entire  stock  was  removed  from  the  Twible  Farm  Nursery  and  from  the 
Smith  Farm  Nursery  during  the  spring,  for  planting  on  the  watersheds  of 
Quabbin  Reservoir  and  the  Ware  River  and  these  nurseries  were  discontinued. 
This  stock  consisted  of  about  480,000  4-year  white  pine,  42,000  4-year  Norway 
spruce  and  53,000  4-year  red  pine  transplants. 

General  maintenance  work  was  done  in  the  Thurston  Farm  Nursery.  At  the 
end  of  the  growing  season  it  was  estimated  that  the  following  number  of  seedhngs 
and  transplants  were  growing  in  the  beds  in  this  nursery: 


White   Pine 
Red    Pine 
White   Spruce   . 
Red    Spruce 
Norway    Spruce 
European    Larch 
Hemlock 

General  maintenance  work  was  done  in  the  Commission's  permanent  nursery 
in  Belchertown,  located  above  the  future  flow  line  of  the  reservoir  near  the  main 
dam.  The  nursery  work  in  this  location  consisted  of  plowing  and  harrowing  and 
grading  seed  bed  areas,  constructing  seed  bed  frames,  planting,  fertihzing,  weed- 
ing, watering,  applying  of  chemicals  for  the  control  of  damping-off  disease,  and 
mulching  and  covering  of  seed  beds  for  the  winter.  There  are  now  138  seed  beds, 
150  feet  long  by  4  feet  wide,  in  this  nursery.  In  addition,  about  20  acres  were 
prepared  to  receive  the  seedlings  from  the  Thurston  Nursery  by  harrowing, 
planting  buckwheat,  plowing  under,  harrowing  and  replanting.  The  following 
quantities  of  seed  were  planted  both  in  the  spring  and  in  the  fall,  the  latter 
being  experimental,  and  it  is  estimated  that  the  number  of  1-year  seedlings  now 
growing  in  the  seed  beds  in  this  nursery  is  as  follows : 

Pounds  of  Seed     Pounds  of  Seed 
in  Spring 

White    Pine 60 

Red    Pine 55 

White    Spruce 13 

Red    Spruce      ........  15 

Norway    Spruce        .......         15 

European    Larch       .......         35 

Hemlock  ........ 

193 

Work  was  continued  on  the  collecting  from  the  reservoir  area  and  the  trans- 
planting in  the  Belchertown  nursery  of  hemlock,  Norway  spruce,  ground  juniper, 
azalea,  red  pine,  mountain  laurel  and  other  shrubs  and  conifers.  About  8,600 
of  such  plants  and  shrubs  are  now  on  hand. 

Gypsy  moth  control  adjacent  to  areas  planted  to  pine  was  continued.  This 
Work  included  the  cutting  of  apple,  gray  birch  and  other  species  which  are 
hosts  of  the  gypsy  moth,  and  creosoting  of  gypsy  moth  egg  clusters.  White 
pine  blister  and  rust  control  was  continued. 

A  labor  force  of  about  12  was  employed  for  about  40  weeks  during  the  sea- 
son of  work  in  the  nursery,  on  broad  planting,  gypsy  moth  and  blister  rust  con- 
trol and  other  reforestation  work. 

Clearing  Project. — The  work  of  clearing  areas  to  be  flooded  by  Quabbin 
Reservoir,  which  was  started  about  May  1,  1936,  as  an  unemployment  rehef 
project,  was  continued  to  completion  on  January  22.  The  tools  and  small 
equipment  used  on  this  project  were  then  stored  in  the  storehouse  formerly 
occupied  by  the  Haskell  store  in  Enfield  village.  The  number  of  men  on  the 
work  averaged  about  640  for  the  8  weeks  ending  January  22,  and  was  decreased 
from  938  to  279  before  the  work  ended. 

Maintenance. — A  labor  force  was  employed  throughout  the  year  in  cleaning 
up  debris  from  buildings  removed  and  filling  cellar  holes,  burning  brush  left  by 
the   clearing  project  and  by  lumber  operations,   cutting  a   40-foot  fire   lane 
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600,000 

5 

600,000 

5 

500,000 

15 

500,000 

15,000 

67 

4,515,000 
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around  the  proposed  real  estate  taking  line,  recutting  and  burning  brush  which 
had  grown  up  in  areas  cleared  as  a  fire  stop  along  the  flow  line  in  1935,  and  mis- 
cellaneous work  of  maintenance.  The  average  number  of  men  so  employed  was 
33,  the  maximum  being  69  for  the  week  ending  March  27. 

Soil  Testing  Laboratory . — The  work  of  exploring,  collecting  and  testing  ma- 
terials to  be  used  in  the  construction  of  the  main  dam  and  dike,  together  with 
current  control  tests  of  the  quality  of  the  material  placed  in  these  structures, 
was  continued.  New  equipment  was  added  to  the  laboratory  from  time  to  time 
as  testing  methods  were  expanded.  Tests  were  principally  of  the  permeability, 
stability  and  related  characteristics  of  soils  affecting  their  use  in  hydrauhc-fill 
and  rolled-fill  embankments.  Use  of  the  plasticity  needle  was  continued. 
Samples  from  selected  borrow  areas  were  collected  as  required  for  preliminary 
testing  to  determine  their  suitability  for  use  in  the  embankments. 

Size  distribution  analyses  supplemented  by  tests  of  permeability,  density 
and  moisture  content  were  used  in  the  control  of  materials  placed  in  the  rolled 
pervious  and  impervious  fills  used  to  top  off  the  dike  embankment. 

Size  distribution  analyses  supplemented  by  permeability  and  porosity  tests 
were  used  for  the  routine  control  of  the  quality  of  the  beach  and  core  materials 
placed  by  the  full-hydraulic  method  in  the  construction  of  the  main  dam  em- 
bankment. Fins  of  unsuitable  material  projecting  into  the  core  were  jetted. 
Samples  were  collected  daily  from  the  dry-box  hopper  for  sizing  tests.  The 
water  in  the  central  pool  was  examined  daily  for  turbidity.  Samples  from 
the  settled  core  were  obtained  periodically  through  the  ports  of  the  two  ob- 
servation wells  and  tested  for  size  gradation  and  porosity  to  determine  the 
extent  of  consolidation.  Methods  and  equipment  were  developed  to  test  100 
samples  per  day  for  grain-size  distribution,  in  order  to  keep  pace  with  the 
sampling  schedule  used  in  the  construction  of  the  main  dam  hydraulic  em- 
bankment. 

Grading  and  moisture  tests  Avere  made  of  concrete  aggregates  and  slump 
tests  were  made  on  concrete  samples.  Miscellaneous  testing  included  materials 
used  in  the  embankment  of  the  East  Branch  Baffle  in  Greenwich.  During  the 
year,  9,862  samples  were  collected,  and  10,653  samples,  including  some  collected 
during  the  previous  year,  were  tested.  A  small  labor  force  was  employed  in  the 
collecting  and  handling  of  samples. 

Chemical  and  Bacteriological  Laboratory. — The  sampling  and  bacteriological 
examination  of  water  supphes  of  the  Commission's  contractors  and  of  miscel- 
laneous supplies  on  property  controlled  by  the  Commission  were  continued. 

Regular  samples  have  been  collected  and  sampled  from  stations  on  the  Ware, 
Swift,  Quaboag  and  Chicopee  rivers.  Supervision  of  the  water  supplies  for  the 
reservoir  clearing  project  was  continued  until  the  completion  of  this  project. 
Samples  were  taken  to  determine  the  quality  of  water  to  be  supplied  from  the 
deep  well  sunk  under  Contract  59  for  the  group  of  administration  buildings  at 
the  main  dam.  In  connection  with  the  comprehensive  sanitary  survey  of  the 
watersheds  of  the  Metropolitan  District,  under  Chapter  48  of  the  Resolves  of 
1936,  a  program  of  sampling  the  rivers  and  their  tributaries  in  the  Wachusett 
and  Sudbury  watersheds  was  carried  on.  Fifty-seven  sampling  stations  were 
established  for  this  purpose  and  on  several  of  the  more  important  tributaries 
weirs  were  installed  and  the  flow  recorded  at  the  time  of  sampling.  A  small 
labor  force  was  employed  in  the  collecting  and  handling  of  samples. 

Progress  of  Contracts 

Contract  38. — Contract  38,  with  The  Two  Companies,  Inc..  for  constructing 
a  core  wall  to  sound  rock  at  the  site  of  the  main  dam  of  Quabbin  Reservoir  in 
the  towns  of  Belchertown,  Enfield  and  Ware,  was  completed  January  9. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $38,- 
854.65,  the  final  estimate  dated  August  5  being  for  $1,606,629.88". 

Contract  1^7 . — Contract  47,  with  Vincent  Caira,  for  constructing  the  service 
building  and  the  head  house  at  Shaft  12  of  Quabbin  Aqueduct  in  the  Town  of 
Greenwich,  was  continued.  At  the  beginning  of  the  year  the  work  was  about  80 
per  cent  completed.    The  contractor  continued  through  the  winter  to  March  3 
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and  resurned  operations:  the  second  week  in  April.  At  the  end  of  the  year 
work  on  this  contract  was  practically  completed. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $7,- 
522.85,  or  a  total  to  August  2,  the  date  of  the  latest  estimate,  of  $34,640.10,  of 
which  90  per  cent  was  approved  for  payment.  The  contractor's  force  averaged  3 
men  over  a  period  of  20  weeks,  the  maximum  being  10  for  the  week  ending 
December  12,  1936. 

Contract  49- — Contract  49,  with  Cenedella  &  Co.,  for  excavating  diversion 
channels  at  the  site  of  Quabbin  Reservoir  in  the  towns  of  Dana,  Hardwick  and 
Greenwich,  was  completed  July  22. 

The  value  of  Work  included  in  contract  estimates  during  the  year  was  $2,- 
591.68,  or  a  total  to  June  11,  the  date  of  the  latest  estimate,  of  $87,358.00,  of 
which  $84,789.69  was  approved  for  payment.  Following  completion  of  the  work 
a  final  estimate  was  prepared  but  settlement  has  not  yet  been  made. 

Contract  50. — Contract  50,  with  the  Arthur  A.  Johnson  Corporation,  for  con- 
structing the  embankment  of  the  dike  of  Quabbin  Reservoir  in  the  towns  of  En- 
field and  Ware,  was  continued  and  at  the  end  of  the  year  was  practically  com- 
pleted except  for  cleaning  up  the  borrow  pits.  The  rolled  fill  topping  off  the 
embankment  was  discontinued  from  December  3  to  April  7,  on  account  of  frost, 
and  was  completed  May  15. 

During  the  winter  months  the  work  of  placing  the  light  and  heavy  riprap 
was  carried  on.  About  30,000  cubic  yards  of  light  riprap  and  20,000  cubic  yards 
of  heavy  riprap  were  placed.  All  the  riprap  was  secured  from  the  borrow  pits 
where  the  stones  had  been  set  aside  during  the  previous  excavations  for  the  ma- 
terial for  the  hydraulic  fill.  The  downstream  face  of  the  embankment  and  high- 
Way  slopes  were  graded,  covered  with  6  inches  to  one  foot  of  topsoil  and  seeded. 
Gravel  sub-base  was  placed  on  the  roadway  at  the  top  of  the  embankment  and 
in  the  east  and  west  access  roads.  These  roads  were  surfaced  with  rolled  trap  rock 
and  bound  with  bituminous  materials.  .Cable  and  boulder  guard  rail  was  placed 
along  the  access  roads.  Paved  grouted  gutters  were  constructed  where  needed 
along  the  access  roads  and  a  paved  grouted  curb  was  built  along  the  roadway 
on  top  of  the  embankment.  Stone  walls  laid  in  mortar  were  built  on  both  sides 
of  the  roadway  on  top  of  the  embankment  and  around  both  of  the  access  circles 
at  the  ends. 

The  drainage  system  consisting  of  tile  pipes  and  catch  basins  was  completed. 
The  3-foot  vertical  steel-cylinder  shaft  with  observation  Dorts  above  caisson  13 
was  brought  to  about  15  feet  below  the  top  of  the  embankment  into  p  mr,. 
Crete  chamber  which  extends  up  to  a  manhole  cover  on  the  north  side  of  the 
road.  Two  large  boulder  monuments  were  placed  at  the  center  of  the  east 
and  west  access  circles.  Work  on  this  contract  was  practically  completed  at  the 
end  of  the  year. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $208,- 
353.71,  or  a  total  to  November  15,  the  date  of  the  latest  estimate,  of  $1,- 
373,002.41.  of  which  $1,360,702.17  has  been  approved  for  payment.  The  con- 
tractor's force  averaged  57  men  throughout  the  year,  the  maximum  being 
123  for  the  week  eliding  December  5, 1936. 

The' total  elec'tYic' energy  vfs'ed  by  the  contractor  during  the  year  was  112,500 
kilowatt  hours,'  making  a  ■■total 'of  4-,722,600  kilowatt  hours  to  date. 

The  only  important' items  of  plant' added'  during  the  year  were  one  stone 
spreader  and  one  10-ton  gasoline  roller. 

The  total  work  done  and  the  materials  furnished  to  date  under  the  principal 
items  of  Contract  50  are  as  follows:    .. 


Clearing    and    grubbing    .... 

Earth     excavation     .       '  .  .       '  . 

Rock    excavation-   for  core    walls     ■.      :    -  -  • 

Rock  excavation  except    for  core   wall      .  . 
Consolidated  pervious  foundation  embankment 
Rolled   impervious   embankment  iri  core  _.• 

Rolled  impervious  embankment   except    in  core 

Embankment   by  full-hydraulic   method   .  ■  . 

Miscellaneous     embankment     .          .          .  ... 

Selected   coarse  material            .          .          .  '    . 

Crushed  stone  or   screened  gravel    .          .  ;> 
Light    riprap    . 
Heavy    riprap             ...... 


136  acres 

74,000  cu.  yds. 

8.200  "  " 

.3,9.50  "  " 

176.500  "  " 

49,950  "  " 

75,070  "  " 

3,024,000  '  '  " 

33,000  "  " 

71,160  "  " 

21,800  "  " 

85.500  "  " 

20,400  "  " 


Dike  of  Quabbin  Reservoir 


Length,  2140  feet. 

Maximum  height  above  ground,   135   feet. 
Maximum  height  above  rock,  264  feet. 
Width  of  top,  35  feet. 


Maximum  thickness  at  base,  850  feet. 
Maximum  depth   of  water,   115  feet. 
Embankment  2,500,000  cubic  yards. 
Completed    December,    1937. 


''l-i^v-     -A 


CoNTK.ACi    50 — Downstream    tacc    Luokiny;    Norlherlv    licni    Ea^l    Access    Road. 


Contract  50 — Roadway  Across  Top  Looking  Westerly  from  East  End. 
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Paving      .          .-. -  •    .- •     •, .          .  ■  .     :          .    •      •'        •'  •      •  '      •   '       •          •  780    "       " 

Soil    dressing    .    '....'..         .....        .        ..       ■ 38,000    "    . '.' . 

Seeding   and    grassing-     .  '       .          .          .          .....          .          .          .            -  29  acres 

Gravel    sub-base    for    roads      .  .  .  .  .  .  .  .  .  .  '•         4,600  cu.   yds. 

Broken  stone  base   for    roads  .  ....  .  .  .  .  .  .  .  1,830    "       " 

Broken  stone  surface    for    roads       .........  2,880  tons 

Bituminous     material         .          .        .          .          .          .          .          .          .          .          .  39,290  gallons 

Cable     guard     rail .  1,950  lin.   ft. 

Boulder    guard    rail                     .         .          .          .          .          .          .          .          .          .  1,350    "       " 

Stone    walls      .          .          ....          .          .          .          .          .          .          .          .  1,090  cu.  yds. 

Furnishing  and   placing   grout           .........  635    "       " 

Portland  cement. 11,070  bbls 

Concrete,   Class  A   ...          .          .          .          .          .          .          .          .          .  4,830  cu.  yds. 

Concrete,  Class  B.    .          .          .          .          .          .          .          .          .■         .          .          .  15    "      " 

Miscellaneous   steel   and   iron   ..........  58,800  lbs. 

12-inch,   18-inch   and   24-inch   tile    pipe 5,220  lin.   ft 

.  Contract  51. — Contract  51,  with  Franklin  A.  Snow  Company,  for  constructing 
the  East  Branch  Baffle  across  the  East  Branch  of  Quabbin  Reservoir  in  the 
towns  of  Greenwich  and  Hardwick,  was  continued  to  completion.  Work  was 
continued  on  the  placing  of  the  upper  6  feet  of  pervious  fill,  which  was  completed 
February  15.  The  pervious  material  was  spread  by  bulldozers,  watered  by  hose 
lines  and  consolidated  by  tractor-drawn  sheep's  foot  rollers.  The  screening 
plant  for  screened  gravel  was  operated  until  January  12.  The  placing  of 
screened  gravel  on  the  pervious  fill  was  completed  February  13.  Riprap  was 
dumped  from  trucks.  Quarry  operations  for  the  riprap  were  continued  until 
February  15.  Concrete  work  in  the  control  chamber  of  the  conduit  through  the 
baffle  was  completed  December  20,  1936. 

The  auxiliary  south  baffle  was  completed  in  a  manner  similar  to  that  described 
above,  placing  of  pervious  fill  being  completed  December  29,  screened  gravel 
January  4,  and  riprap  February  2.  All  work  was  shut  down  February  20  and 
resumed  April  26.  The  Hardwick-Greenwich  road  relocated  during  the  pre- 
vious year  was  regraded  and  completed  between  April  26  and  May  3.  The  entire 
construction  work  was  completed  June  11. 

•  The  value  of  work  included  in  contract  estimates  during  the  year  was 
$34,634.48,  the  final  estimate  dated  July  21,  being  for  $199,045.99.  $9',500.00  of 
this  amount  is  holding  pending  the  outcome  of  contractor's  petition.  The  coil- 
tractor's  force  averaged  22  men  over  a  period  of  26  weeks  and  the  maximum 
was  76  for  the  two  weeks  ending  February  13. 

No  important  items  of  plant  were  added  during  the  year. 

■  The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  51  are  .as  follows: 


Earth    excavation      . 
Pervious    embanknrent 
Impervious    embankment 
Stone    fill 

Riprap       .  ,  ...  ,.    ■.     . 
Screened    gravel 
Concrete  . 

Portland   cement 


40,173  cu.   yds. 
412,130-  "      " 
8.585     "    ..  ■", . 
8,936    "       " 
39,757    "•  ■    " 
28,415    "      " 
902    "      " 
1,784  bbls-. 


Contract  5^ .-^Contract  52,  with  Benjamin  Foster  Company,  for  constructing 
the  embankment  of  the  main  dam  of  Quabbin  Reservoir  in  the  towns  of  Belchef- 
town,  Enfield"- and  Ware,  was  continued  throughout  the  year.  In  the  concrete 
blanket  on  the 'east  abutment,  poured  last  yea:r,  the  contractor  drilled  grdut 
holes  in  February  and  in  April  grouted  theni  and  drilled  and  grouted  the  test 
holes,  completing  this  abutment  on  April  28,  63  cubic  yards  of  grout  being 
placed.'.  ^  Work  onthe  west  abutment  was  resumed  April  5  and  drillins:  and 
grouting' started  in'the  lower  portion.  Starting  May  14,  the  concrete  blanket 
was  extended  up  the  abutment.  The  mixer  was  moved  to  progressivelv  higher 
positions- along  the  upstream  side  of  the  cut,  and  timber  trestles  built,  over 
which  the  concrete  was  transported  to  the  forms  in  buggies.  The  blanket  was 
completed  on  August  30,  1657  cubic  yards  being  placed  this  year,  making  a  total 
of  2469  cubic  yards.  Grouting  of  this  abutment  was  completed  October  5,  860 
cubic  yards  being  placed. 

The  construction  and  grading  of  the  beaches  in  preparation  for  the  hydraulic 
fill  was  suspended  for  the  winter  on  December  2,  and  completed  the  latter  part 
of  April.  A  total  of  17,500  cubic  yards  was  placed  in  the  foundation  beaches 
under  this  contract.    In  April  the  lower  sections  of  two  steel  observation  wells 
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similar  to  the  one  built  in  the  dike  under  Contract  50  were  concreted  into  the 
center  wells  of  caissons  7  and  20,  and  a  sampling  port  was  drilled  through  the 
concrete  in  the  upstream  face  of  caisson  7. 

The  core  pool  was  filled  and  the  pump  barge  floated  at  elevation  412  on 
May  15.  Placing  of  the  hydraulic  fill  was  started  May  19.  The  pool  level  was 
maintained  by  a  battery  of  4  make-up  pumps,  60  to  200  horsepower,  located  on 
the  river  upstream  from  the  dam  and  discharging  through  a  16-inch  water  line 
into  a  floating  stilling  box  close  to  the  west  abutment.  On  the  pump  barge  a 
battery  of  four  12-inch,  350  horsepower  pumps  pumped  water  from  the  pool 
through  a  28-inch  pipe  to  a  hog  box  at  about  elevation  645  on  the  top  of  the  hill 
at  the  east  abutment.  In  the  hog  box  the  water  from  the  pool  and  the  dry- 
fill  material,  coming  by  conveyor  from  the  borrow  pits  as  hereinafter  described, 
were  mixed  and  flowed  by  gravity  through  the  sluice  pipes  to  the  outer  edges 
of  the  upstream  and  downstream  beaches.  The  point  of  discharge  from  the  pipe 
was  varied  by  adding  or  removing  lengths  of  pipe  so  that  each  beach  was  built 
up  successively  over  its  whole  length.  The  coarse  material  was  deposited  nearest 
the  pipe  and  the  finer  materials  carried  further  down  the  beach  by  the  water 
while  the  finest  or  core  material  was  carried  into  the  pool  in  suspension  and  was 
there  settled  out. 

A  1-cu.  yd.  dragline  on  each  beach  shaped  up  the  outside  slopes  of  the  fill 
as  the  material  was  deposited  and  made  the  blanket  of  selected  coarse  material 
required  on  the  upstream  face  by  picking  up  the  coarser  materials  at  the  end 
of  the  sluice  pipe.  These  draglines  were  also  used  in  adding  and  taking  off 
lengths  of  sluice  pipe. 

The  method  of  construction  at  the  main  dam  differed  from  that  at  the  dike 
in  two  important  respects:  (1)  Thin  steel  sluicing  pipes  lined  with  rubber  one- 
half  inch  thick  were  used  instead  of  ordinary  steel  pipes.  These  pipes  were  20 
inches  in  diameter  and  were  furnished  in  5,  10  and  20-foot  lengths.  They  were 
joined  together  by  flanges  slotted  for  convenience  in  bolting,  and  faced  with 
rubber  continuous  with  the  pipe  lining.  This  pipe  was  designed  for  long  life 
as  compared  with  plain  steel  pipe.  (2)  Eight  belt  conveyors  were  used  instead 
of  trucks  to  carry  material  from  the  borrow-pit  cuts  to  the  hog  box. 

The  original  plan  was  to  use  sluice  lines  of  the  rubber-fined  pipe  with  windows 
spaced  about  25  feet  apart  for  distributing  the  material  the  length  of  the 
beach  without  dismanthng  the  pipe.  This  did  not  work  out  satisfactorily  and 
the  use  of  windows  was  abandoned,  and  the  material  distributed  by  successively 
adding  or  taking  off  pipe.  It  was  also  the  original  intention  to  deliver  on  both 
beaches  at  once  but  it  was  found  that  except  under  unusual  circumstances  one 
pipe  would  carry  the  capacity  of  the  main  belt  conveyor,  and  the  beaches  were 
built  alternately. 

The  operations  were  carried  on  during  May  with  one  shift,  and  after  June  1 
with  3  shifts,  and  6  days  a  week  except  for  necessary  shutdowns  for  repairs. 

Material  for  the  hydraulic  fill  was  obtained  principally  from  a  low-level  borrow 
pit  upstream  from  the  dam  east  of  the  river  in  the  vicinity  of  the  old  high- 
way, supplemented  as  required  by  material  with  a  higher  percentage  of  fines 
from  a  higher  pit  further  east.  A  dry  box  was  constructed  between  these  two 
pits  at  the  foot  of  the  hill  forming  the  east  abutment  of  the  dam.  The  main 
conveyor  running  up  hill  from  the  dry  box  to  the  hog  box  consisted  of  3  sections 
of  42-inch  belt  with  a  150-horsepower  motor  on  each  and  a  total  length  of  855 
feet.  At  first  only  this  main  conveyor  and  dry  box  at  its  lower  end  were  used. 
Boulders  were  rejected  at  the  dry  box  and  trucked  to  stock  piles  for  future 
use  as  riprap.  Stones  larger  than  about  6  inches  which  passed  through  the  dry 
box  were  picked  off  the  belt  conveyor  by  hand.  Operations  in  the  lower  borrow 
pit  by  tractor  drawn  scrapers  discharging  into  the  dry  box  continued  until  Janu- 
ary 24  when  a  belt  conveyor  36  inches  wide  and  600  feet  long  was  placed  in 
operation  extending  northerly  from  the  dry  box  and  on  July  31  this  belt  was 
fed  at  its  northerly  end,  by  a  36-inch  movable  radial  belt  conveyor,  700  feet 
long,  with  a  75-horsepower  motor.  This  movable  conveyor  was  built  on  short 
sections  of  trestle  mounted  on  skids  and  located  in  a  deep  cut  made  in  the 
westerly  portion  of  the  borrow  pit.  This  conveyor  was  moved,  with  a  shutdown 
of  about  an  hour,  by  successively  pushing  the  individual  sections  with  a  bull- 


Main  Dam  of  Quabbin  Reservoir 


Length,  2640  feet. 

Maximum  height  above  ground,  170  feet. 

Maximum  height  above  rock,  295  feet. 


Maximum  thickness  at  base  about  1000  feet. 
Maximum  depth  of  water,  150  feet. 
Embankment  4,000,000  cubic  yards. 


Contract  52 — Looking  Along  Center  Line  of  Main  Dam  Embankment  Under  Construction 
by  Hydraulic  Sluicing,  Central  Pool  at  Elevation  465,  One-half  the  Future 
170-foot  Height. 


^^' 


Contract  52 — East  Abutment  Showing  Belt  Conve\or  to  Hog  Box  on  Hill  at  Elevation  645, 
and  Sluice  Lines  to  Beaches.  Batter  Boards  Indicate  Ultimate  Top  of 
Dam  at  Elevation  550. 
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dozer.  This  belt  was  normally  fed  by  two  2-cu.  yd.  diesel  shovels  working 
along  the  west  face  of  the  pit  which  was  about  40  feet  high.  These  shovels 
dumped  into  hoppers  which  were  moved  on  tracks  along  the  conveyor  line, 
keeping  up  with  shovels  moving  along  the  face  of  the  cut.  In  addition,  starting 
October  4,  excavation  was  also  made  from  the  lower  borrow  pit  by  6  tractor- 
drawn  scrapers,  from  5  to  10  cubic  yards  in  capacity,  which  fed  a  36-inch  belt 
conveyor  500  feet  long  with  a  100-horsepower  motor,  and  emptying  on  to 
the  main  conveyor  system  at  the  central  dry  box.  Material  from  the  high-level 
borrow  pit  was  excavated  by  the  2  shovels  and  trucked  to  the  dry  box. 

During  the  first  two  weeks  of  October  the  movable  conveyor  in  the  lower 
pit  was  shut  down  and  the  shovels  moved  to  the  higher  pit  in  order  to  obtain 
a  larger  percentage  of  fines.  On  November  11  the  contractor  started  to  move 
his  conveyor  lines  into  the  upper  pit  in  preparation  for  next  season. 

To  remedy  occasional  coarse  intrusions  in  the  core,  jetting  was  started  July  1 
and  was  carried  on  as  required  until  the  end  of  the  year.  The  jetting  rig  con- 
sisted of  a  gasoline-driven  pump,  500  gallons  per  minute  capacity,  mounted  on  a 
float.  It  took  water  from  the  surface  of  the  pool  and  forced  it  through  a  2-inch 
jet  pipe  which  was  suspended  from  a  head  frame  on  the  float.  This  jet  pipe  was 
lowered  into  the  core  at  the  desired  location  and  there  moved  up  and  down 
agitating  and  mixing  the  core  material. 

On  working  days  after  June  1  there  were  placed  an  average  of  about  14,000 
cubic  yards  per  day,  the  maximum  being  about  22,700  on  August  12,  and  the 
hours  of  plant  operation  per  day  averaging  21. 

Operations  were  shut  down  for  the  winter  on  November  11,  after  1,964,700 
cubic  yards  of  hydraulic  fill  had  been  placed,  including  67,300  cubic  yards  of 
selected  coarse  material  for  the  upstream  face. 

Starting  September  25,  coarse  aggregate  from  the  aggregate  plant  was  placed 
on  the  upstream  face  of  the  dam  in  a  layer  12  inches  thick  as  a  foundation  for 
the  riprap.    At  the  end  of  the  year  2,600  cubic  yards  had  been  placed. 

Cobbles  and  boulders  from  the  borrow  which  were  rejected  at  the  dry  box 
or  picked  from  the  belts  were  stocked  and  later  delivered  by  trucks  and 
placed  as  light  riprap  on  the  upstream  face  of  the  dam.  Where  possible,  the 
material  was  dumped  from  the  berm  directly  into  place  but  the  greater  part 
of  it  was  placed  by  backing  the  truck  down  the  slope  and  dumping  the  riprap 
above  that  previously  placed,  the  truck  being  pulled  back  by  a  caterpillar 
tractor.  Approximately  6,500  cubic  yards  have  been  placed  on  the  upstream 
face  of  the  dam.  A  considerable  quantity  of  such  rejected  boulders  was  trucked 
to  the  upstream  beach  and  thus  incorporated  in  the  pervious  embankment  of 
the  dam. 

Work  was  in  progress  on  the  continuation  of  the  drainage  system  at  the 
downstream  toe  of  the  dam.  Work  was  also  in  progress  on  the  intake  structure 
extending  up  through  the  embankment  from  the  stream  control  tunnel  at  the 
point  where  this  tunnel  will  later  be  plugged.  From  September  4  to  October 
22  the  concrete  was  carried  up  to  elevation  496.5.  The  concrete  was  mixed  in 
a  paving  mixer  on  the  steep  hillside  and  placed  at  first  by  chuting  and  later  by 
buggies  on  trestles.  From  September  29  to  November  18  the  intermediate 
intake  conduit  was  constructed,  extending  horizontally  on  the  hydrauhc  fill  from 
the  intake  shaft  to  the  opening  on  the  upstream  face  from  which  water  may 
be  drawn  between  elevations  465.0  and  473.0.  To  place  this  concrete  the  mixer 
was  located  on  the  embankment  alongside  the  conduit  and  concrete  was  placed 
by  buggies.  The  intermediate  intake  was  completed  except  wing  walls.  In  Au- 
gust all  but  about  40  feet  of  the  72-inch  steel  pipe  to  be  laid  in  the  stream 
control  tunnel  between  the  intake  and  outlet  works  was  delivered  and  stored. 

At  the  beginning  of  the  year  the  contractor  started  excavation  of  the  spillway 
site  in  the  natural  depression  east  of  the  dam.  Peat  was  taken  out  and  wasted 
in  an  area  about  700  feet  downstream  from  the  dam.  on  the  west  side  of  the  old 
river  channel.  Suitable  material  from  the  spillway  excavation  was  used  in  the 
fills  for  the  east  access  road.  About  71,000  cubic  yards  of  earth  were  removed 
including  cuts  required  for  the  access  road  near  the  site  of  the  bridge  over  the 
spillway  channel,  and  about  5,500  cubic  yards  of  rock  were  excavated  to  pro- 
vide drainage  at  the  north  end. 
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The  concrete  cut-off  wall  across  the  auxiliary  spillway  channel  west  of  the 
dam  was  continued  to  completion  December  1.2,  1936,  except  for  granite  cap 
stones,  and  at  the  same  time  a  reinforced  concrete  septic  tank  to  be  later,  con- 
nected with  the  future  administration  buildings  was  .built  downstream  from  the 
cut-off  wall. 

A  reinforced  concrete  .water  tank  for  the  water  supply  of  the  future  admin- 
istration buildings  was  built  on  the  hill  at  the  west  end  of  the  dam.  This  tank 
is  27  feet  inside  diameter  by  17.5  feet  maximum  inside  height,  with  a  capacity  of 
50,000  gallons  and  a  maximum  flow  hne  about  80  feet  above  the  main  floor  of  the 
administration  buildings. 

In  order  to  obtain  a  water  supply  for  his  own  use,  the.  contractor  sank  a. 
drilled  well  342  feet  deep  in  the  vicinity  of  his  office. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
652.00,  or  a  total  to  November  15,  the  date  of  the  latest  estimate,  of 
991.00,  of  which  90  per  cent  was  approved  for  payment.  The  contractor's, 
force  averaged  about  110  men  during  the  first  half  of  the  year,  and  about  310 
during  the  last  half  of  the  year,  when  the  hydraulic  fill  was  being  placed,  the 
maximum  being  399  for  the  week  ending  October  23.  Camp  facilities  have  not 
been  provided  at  the  work. 

The  total  electric  energy  used  by  the  contractor  during  the  year  was  3,- 
745,800  kilowatt  hours,  making  a  total  of  3,764,300  kilowatt  hours  to  date. 

In  addition  to  the  conveyor  and  sluicing  plant  for  the  hydrauhc  fill  already 
described,  the  following  important  items  of  plant  were  added  during  the  year : 

4  Diesel  shovels,  2-cu.  yd.  capacity 

2   Diesel  draglines,  1-cu.   yd.  capacity 

1  Diesel  crane 

14   Caterpillar  tractors  (4  with  bulldozer  equipment) 

2  8-cu.   yd.  bottom-dump  trucks 

•   8  10-cu.  yd.  bottom-dump  wagons 

5  10-cu.  yd.    scraper  wagons 
1  5-cu.  yd.  scraper  wagon 

1  Double-section   sheep's-foot    roller 

2  5-cu.  yd.  trucks  (in  addition  to  rented  trucks) 

Miscellaneous   smaller  trucks,  concreting  equipment,  pumps,    drills,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  52  are  as  follows: 

Earth    excavation      .         .         .         . 
Rock   excavation    .  .  .  . 

Consolidated    pervious    embankment 
Rolled    impervious    embankment 
Embankment  by  full-hydraulic  method 
Miscellaneous    embankment 
Selected  coarse  material  . 
Crushed  stone  or  screened  gravel     . 
Light    riprap     ..... 
Heavy  nprap   ..... 
Furnishing   and   placing    grout 
Portland    cement       .... 
Concrete,    Class   A    . 
Concrete,  Class  B     .         .         .         . 
Reinforcing    steel         .     . 


101,500 

cu. 

yds 

13,860 

" 

" 

17,600 

** 

** 

1,900 

" 

" 

1,897.400 

" 

80,000 

"  ■ 

67.300 

■M 

'.i    'j 

3,100 

** 

7,200 

** 

" 

.,•;   540 

"  . 

■ '!. 

925 

".. 

". 

■   7,000 

bbl 

s. 

■  3,355 

cu. 

yds 

1,080 

" 

" 

55,000  pounds 

Contract  53. — Contract  53,  with  The  Enghsh  Construction  Company,  for 
constructing  the  head  house  at  Shaft  9  of  Quabbin  Aqueduct,  was  completed 
June  9. 

•  The  value  of  work  included  in  contract  estimates  during  the  year  was  $1,- 
209.00,  or  a  total  to  January  15,  the  date  of  the  latest  estimate,  of  $9,021.00,  of 
which  90  per  cent  has  been  approved  for  payment.  Following  completion  of  the 
work,  a  final  estimate  was  prepared,  but  settlement  has  not  yet  been  made. 

Contract  5J^. — Contract  54,  with  Carlo  Bianchi  &  Company,  for  the  con- 
struction of  1 .83  miles  of  road  in  the  towns  of  Dana  and  Petersham,  was  com- 
pleted on  November  17,  1936. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  |1,- 
184.28,  the  final  estimate  dated  December  7,  1936,  being  for  $63,840.60.. 

Contract  5J.— Contract  55,  with  Arute  Bros.,  Incorporated,  for  the  construc- 
tion of  4.34  miles  of  state  highway  in  the  Town  of  Petersham,  was  completed 
July  19.  Work  during  the  year  consisted  of  completing  the  cable  •  guard- rail; 
grading  and  miscellaneous  cleaning  up.  •  v^.    ■  '  • 


Contract  51 — East  Branch  Baffle  in  Greenwich,  Looking  East. 


Contract  53 — Easterly  Side  of  Head  House,  Shaft  9  of  Quabbin  Aqueduct,  Showing  Vent 

From  Tunnel  200  feet  below. 
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The  value  of  work  included  in  contract  estimates  during  tile  year- was  $30,^ 
914.06,  the  final  estimate  dated  August  27,  being  for  $2o9,156;65,'  of  which 
$110,991.47,  covering  mainly  surfacing  itenis  and  guard  rail,  was  assumed  by 
the  Department  of  Pubhc  Works. 

Contract  56. — Bids  were  opened  June  10,  for  constructing  the  administration 
buildings  near  the  main  dam  of  Quabbin  Reservoir  in  the  Town  of  Belchertown: 
Fourteen  bids  were  received,  ranging  from  $362,445.00  to  $490,000.00.  The 
contract  was  executed  July  28  with  Rich  Bros.  Construction  Co.,  Inc.,  Boston, 
Mass.,  the  lowest  bidder.  The  work  contracted  for  consists  of  constructing 
a  three-story  administration  building  facing  the  north,  overlooking  the  reservoir, 
flanked  on  the  east  and  west  by  two  residences  with  garages  on  either  side  of 
a  rear  courtyard.  It  also  includes  a  boathouse  and  hangar,  located  in  front 
of  and  at  a  lower  level  than  the  main  administration  building  and  fronting 
directly  on  the  margin  of  the  reservoir. 

Work  started  August  2  on  the  clearing  of  the  site.  Excavation  for  the  build- 
ings and  pipe  trenches  was  started  August  12  and  practically  completed  during 
the  year.  The  first  concrete  was  poured  in  the  footings  and  walls  of  the  west 
garage  August  28.  Sand  and  stone  for  concrete  aggregates  were  trucked  to  the 
job.  Brick  and  tile  work  was  started  September  20  in  the  west  garage.  Water- 
proofing was  started  September  24  with  the  application  of  mastic  waterproofing 
to  the  outside  of  the  foundation  walls. 

Setting  of  structural  steel  started  September  29  in  the  west  garage.  Gypsum 
roof  planking  was  started  November  16.  Laying  of  pipe  in  the  surface  drainage 
and  sewage  disposal  system  started  October  1,  and  in  the  subsurface  drainage 
system  for  the  buildings,  October  9.  The  laying  of  the  water  supply  fines  from 
the  tank  on  the  hiU  at  the  west  end  of  the  dam,  constructed  under  Contract  52, 
was  started  September  3.  At  the  end  of  the  year  work  on  the  buildings  had 
progressed  as  follows:  Brick  walls  and  tile  backing  were  completed  for  the 
garages  and  residences,  and  were  carried  generally  above  the  second  floor  level 
in  the  main  building.  Structural  steel  was  practically  completed  in  the  garages 
and  residences  and  for  the  first  floor  level  of  the  main  building.  Gypsum  roof 
planking  was  completed  on  the  garages  and  partially  complete  on  the  east 
residence.  About  650  feet  of  12-inch  vitrified  tile  pipe  was  completed  in  the 
main  surface  drainage.  The  8-inch  cast-iron  sewer  pipe  leading  to  the  septic 
tank,  downstream  from  the  emergency  spillway  wall  built  under  Contract  52, 
was  completed  except  for  branch  connections.  The  subsurface  drainage  system 
for  the  buildings  was  practically  completed.  The  water  supply  pipe  from  the 
well  sunk  under  Contract  59  to  the  concrete  tank  built  under  Contract  52  and 
connections  were  completed.  Progress  was  made  on  the  installation  of  a  5000- 
gallon  fuel  tank  and  two  boilers  in  the  basement  of  the  main  building. 

The  value  of  work  included  in  contract  estimates  to  November  10,  the  date  of 
the  latest  estimate,  was  $93,428.12,  of  which  90  per  cent  was  •  approved  for 
payment.  The  contractor's  force  averaged  56  men  for  a  period  of  17  weeks, 
the  maximum  being  90  for  the  week  ending  November  20. 

Contract  57. — Contract  57,  with  John  lafolla  Construction  Co.,  for  the  con- 
struction of  3.65  miles  of  state  highway  in  the  Town  of  New  Salem,  was  con- 
tinued and  practically  completed.  The  work  of  grading  and  drainage  was 
continued  to  completion  early  in  the  year.  Nine  borrow  pits  were  used  along 
the  line  of  the  work.  This  highway,  which  is  a  continuation  in  Franklin  County 
of  the  highway  in  Worcester  County  completed  under  Contract  55,  is  30  feet 
wide  and  consists  of  a  penolithic  surface  course  24  feet  wide  and  2  inches  thick 
on  a  broken  stone  course  4  inches  thick  placed  on  a  sub-base  of  gravel  12  inches 
thick.  The  penolithic  wearing  surface  was  penetrated  with  a  light  oil  and 
then  with  asphalt  cement  heated  to  about  350°  F.  and  applied  at  a  pressure 
between  20  and  75  pounds  per  square  inch  and  a  rate  of  about  1.2  gallons  per 
square  yard  of  surface.  The  surface  was  then  rolled,  and  intermediate  aggre- 
gate that  had  previously  been  treated  with  oil  was  applied  and  the  surface  re- 
rolled.  A  seal  coat  of  asphalt  cement  was  applied  at  the  rate  of  0.4  gallons  per 
square  yard,  treated  with  oiled  fine  aggregate,  arid  then  rolled;  Shoulders.  5 
feet  wide  were  constructed  in  fills  where  guard  rail  was  required.  Berm  ditches 
were  constructed  beyond  the  tops  of  cut  slopes  to  divert  surface  water  from 
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these  slopes  and  the  slopes  of  all  cuts  and  of  some  fills  were  loamed.  The  con- 
struction work  was  completed  on  September  29. 

The  value  of  the  work  of  this  contract  as  shown  by  the  final  estimate  dated 
November  24,  is  $168,822.96.  There  has  been  paid  the  contractor  $142,640.38, 
of  which  the  Department  of  Public  Works,  for  surfacing  and  guard  rail,  paid 
$60,231.34.  Of  the  remainder  to  be  paid,  the  Department  of  Public  Works  will 
pay  $12,819.72.  The  contractor's  force  averaged  32  men  for  a  period  of  31 
weeks,  the  maximum  being  70  for  the  week  ending  June  26. 

The  only  important  items  of  plant  added  during  the  year  were  two  stone 
spreaders. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  57  are  as  follows : 

Roadway    earth   excavation        ..........  68,405  cu.   yds. 

Ledge   excavation      ............  3,060    "       " 

Ordinary    borrow 72,790    "       " 

Plain  cement   concrete  masonry    (1-214-5)         .  .  .  .  .  .  .  160    "       " 

Reinforced  cement  concrete  masonry   (1-2-4)    .......  105    "       "     , 

Broken  stone  for  base  course  ..........  11,465  ton 

Side  drains   with   6-inch  pipe   ..........  I_i525  lin.  ft. 

Gravel    borrow  ............  25^240  cu.  yds. 

Highway    guard    rail        ...........  13,5S0  lin.   ft. 

Trench   excavation    ............  3,175  cu.   yds. 

Clearing   and   grubbing     ...........  35  acres 

Loam    borrow    .............  10,765  cu.   yds. 

Loam    berms     .............  1,775  lin.   ft. 

Peat    excavation        ............  14,705  cu.   yds. 

Bituminous    material  ...........  87,470  gals. 

Oiled  broken  stone  ............  7^565  tons 

Contract  59. — Bids  were  opened  March  18,  for  drilling  a  well  for  the  water 
supply  of  the  administration  buildings  in  the  Town  of  Belchertown.  Three  bids 
were  received,  ranging  from  $857.50  to  $1,517.50.  The  contract  was  executed 
March  30  with  the  Wachusett  Artesian  Well  Company,  West  Boylston,  Mass., 
the  lowest  bidder.  The  work  was  completed  on  April  21.  Twenty-two  feet  of 
8-inch  casing  was  sunk  and  sealed  1.5  feet  into  the  ledge.  Inside  the  8-inch 
casing,  32  feet  of  6-inch  casing  was  sunk  10  feet  further  into  the  rock  and  the 
space  between  the  two  filled  with  grout.  The  well  was  sunk  with  a  6-inch  bit 
to  elevation  394.1,  150  feet  below  the  ground  surface.  Upon  completion,  the 
well  yielded  30  gallons  per  minute  for  24  hours. 

The  amount  of  the  final  estimate  dated  April  22,  was  $691.28,  all  of  which 
has  been  paid.    The  only  labor  employed  was  one  drill  runner  and  one  helper. 


List  of  Drawings  and  Tables  Appended  Hereto 

Location  of  Real  Estate  Acquired   for  Quabbin   Reservoir. 
Takings  of  Real  Estate  and  Water  Rights. 

Status  of  Contracts  Completed  between  November  30,  1936  and  November  30,  1937;  and  in 
Force  on  November  30,  1937. 

Monthly  Rainfall  at  Stations  on  Ware  and   Swift  watersheds,  1937. 

For  data  on  contracts  completed  prior  to  November  30,  1936,  see  sixth  to 
eleventh  annual  reports,  inclusive.  A  General  Plan  and  Profile  of  the  Present 
and  Proposed  Metropolitan  Water  Supply  was  included  in  the  geological  re- 
port appended  to  the  1935  annual  report. 

For  summaries  of  rainfall  for  years  previous  to  1937,  see  1935  and  1936  an- 
nual reports. 

Respectfully  submitted, 

Frank  E.  Winsor,  Chiej  Engineer. 


20  Somerset  Street,  Boston,  Mass. 
January  3,  1938. 


QuABBiN  Park  Cemetery — Looking  northerly  Along  Laurel  Road 


Contract  S7^Looking  Westerly  along  Petersham-New  Salem  Highway. 
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FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 


*EXPENDITURES  AND  DISBURSEMENTS  FOR  THE  FiSCAL  YeAR  AND  FROM   JuLY  28, 

1926,  THE  Date  of  the  Appointment  of  the  Commission 

New  accounts  have  been  opened  during  the  year  necessitating  transfers  from 

old  accounts. 


General  Overhead 


Administration,  Commissioners^  Ojfice: 

Salaries,  Commissioners 

Salaries,  Clerical     .... 

General  Legal  Expense  , 

Furniture  and  Fixtures  . 

Engineering  Instruments 

Rent  and  Upkeep  .... 

Automobile  Purchase 

Automobile  Maintenance 

Miscellaneous  Expense   (undistributed) 

Advertising  .... 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Postage 


Total  Administration,  Commissioners'  Office 

Engineering,  Headquarters'  Office: 

Salaries,  Engineering 

Salaries,  Clerical     . 

General  Consultant  Expense 

General  Legal  Expense  . 

Furniture  and  Fixtures  . 

Laboratory  Equipment  . 

Laboratory  Supplies 

Rental  of  Equipment 

Engineering  Instruments 

Rent  and  Upkeep  of  Boston  Office 

Rent  and  Upkeep  of  Springfield  Laboratory 

Automobile  Purchase      .... 

Automobile  Maintenance 

Special  Experiments       .... 

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  ... 

Stationery  and  Office  Supplies    . 

Postage 

Total  Engineering,  Headquarters'  Office 

Unassigned  : 

Unassigned  Supplies  and  Equipment     . 
Total  General  Overhead 


Year  ending 
Nov.  30,  1937 

Total  to 
Nov.  30,  1937 

$10,500.00 

15,198.78 

00.00 

$117,415.56 

127,548.67 
2,169.16 

172.16 

4,569.20 

00.00 

98.00 

2,417.81 
453.03 

25,300.64 
2,917.93 

263.77 

2,156.35 

1,419.07 

955.31 

461.12 

3,284.43 
17,202.30 
11,011.57 
10,697.50 

3,063.24 

161.00 

1,627.05 

ffice  $34,158.40 

$326,905.25 

$79,268.51 

12,533.64 

00.00 

00.00 

$865,665.37 

106,799.13 

116,515.25 

53,160.29 

56.50 
00.00 
00.00 

15,119.44 
1,961.00 
2,071.94 

00.00 

73.50 

11,127.44 

00.00 

453.02 

263.75 

00.00 

3,370.02 
1,258.04 
116,053.26 
3,950.54 
3,604.62 
4,169.16 
2,304.63 

897.28 

22,814.83 

1,303.09 
541.83 
261.00 

16,155.39 
6,363.71 

2,341.48 

.$106,779.11 

$1,343,678.10 

-$421.15 
$140,516.36 

$00.00* 

$1,670,583.35 

*  Account  closed  upon  recommendation  of  State  Auditor's  Office 
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Distribution  of  General  Overhead 


Administration,  Commissioners'  Office: 

Wachusett-Coldbrook  Tunnel 

Coldbrook-Swift  Tunnel 

Quabbin  Reservoir 

Main  Dam      .... 

Beaver  Brook  Dike 

Southern  Sudburj''  Emergency  Supply 

Metropolitan  System — General 

(Expenditures  under  Chapter  No.  48) 
Cochituate  Supply 

(Expenditures  under  Chapter  No.  18) 


Total  Administration  Commissioners'  Office 


Engineering,  Headquarters'  Office : 

Wachusett-Coldbrook  Tunnel 

Coldbrook-Swift  Tunnel 

Quabbin  Reservoir 

Main  Dam      .... 

Beaver  Brook  Dike 

Southern  Sudbury  Emergency  Supply 

Metropolitan  System-General 

(Expenditures  under  Chapter  No.  48) 
Cochituate  Supply 

(Expenditures  under  Chapter  No.  18) 


Total  Engineering,  Headquarter's  Office 


P.D.  147 

Year  ending 
Nov.  30,  1937 

VERHEAD 

Total  to 
Nov.  30,  1937 

$1,229.08 

583.64 

27,395.34 

2,781.60 

959.64 

00.00 

$78,404.30 
29,751.01 

138,493.15 

39,507.48 

28,116.49 

8,690,28 

1,209.10 

2,433.76 

00.00 

1,508.78 

e  $34,158.40 

$326,905.25 

$3,470.13 

1,782.76 

74,782.94 

11,470.69 

4,626.67 

00.00 

$313,252.74 
113,760.60 
619,741.92 
140,531.55 
105,045.70 
33,407.97 

10,645.92 

13,879.37 

00.00 

4,058.25 

$106,779.11 

$1,343,678.10 

Wachusett-Coldbrook  Tunnel  Section  of  Quabbin  Aqueduct 
Ware  Supply 


General  Overhead  : 

Administration,  Commissioners'  Office 
■     Engineering,  Headquarters'  Office  . 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical  . 
Consultant  Expense 

Labor      

Furniture  and  Fixtures    . 

Engineering  Instruments 

Rent  and  Upkeep  .... 

Automobile  Purchase      .         .         . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Miscellaneous  Expense  (undistributed) 

Advertising  .... 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Postage 

Total  Engineering  . 


$1,229.08 

$78,404.30 

'.        .             3,470.13 

313,252.74 

$4,699.21 

$391,657.04 

$1,750.74 

$398,503.59 

325.01 

7,974.87 

162.50 

4,037.33 

3.14 

2,306.95 

118.02 

7,697.24 

969.27 

18,721.32 

166.07 

11,578.89 

215.83 

15,646.44 

>^s 

00.00 

18,640.69 

415.53 

9,986.10 

00.00 

6.05 

33.40 

1,133.70 

45.88 

3,073.29 

9.25 

453.32 

$4,204.64 

$499,759.78 

P.D.  147 


Real  Estate — General  Construction: 
Legal  and  Expert  Expense   . 
Consultant  Expense        .... 

Labor      

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 
Purchases  and  Settlements     . 

Taxes 

Maintenance  of  Real  Estate  . 
Police  Protection 

Labor  

Fire  Protection 

Equipment 

Miscellaneous  Expense 
Special  Agents 

Salaries 

Furniture  and  Fixtures 

Automobile  Purchase 

Automobile  Maintenance    . 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Oifi&e  Supplies 
Postage 

Total  Real  Estate 

Ware  Watershed  Protection  : 

Salaries,  Engineering  and  Clerical  . 
Legal  and  Expert  Expense     . 
Consultant  Expense 

Labor      

Engineering  Instruments 

Rent  and  Upkeep  .... 

Furniture  and  Fixtures  . 

Completed  Contracts  Nos.  27  and  39 

Automobile  Purchase 

Automobile   Maintenance 

Special  Experiments       ... 

Compensation  to  Labor  for  Injuries 

Medical  and  Surgical  Supplies 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Advertising  .... 

Postage 

Installed  Equipment 
Rental  of  Equipment 
Purchases  and  Settlements     . 

Taxes 

Maintenance  of  Real  Estate  . 

Purchase  and  Planting  of  Trees  and  Shrubbery 

Special  Agents 

Salaries 

Automobile  Purchase  .... 

Automobile  Maintenance    . 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage 
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V'ear  ending 

Total  to 

Nov.  30,  1937 

Nov.  80,  1937 

S18.43 

$6,205.35 

00.00 

455.66 

00.00 

1,711.20 

00.00 

1,003.60 

00.00 

62.36 

200.00 

123,347.50 

00.00 

3,682.24 

00.00 

1,298.18 

00.00 

41.00 

00.00 

1,254.66 

00.00 

00.54 

00.00 

12,949.00 

00.00 

117.67 

00.00 

1,222.50 

00.00 

2,124.30 

00.00 

1,201.73 

00.00 

26.51 

00.00 

5.48 

00.00 

21.36 

$218.43 

$156,730.84 

$11,308.16 

$136,144.88 

5,590.47 

27,038.94 

00.00 

763.70 

2,774.36 

14,902.54 

28.99 

407.10 

200.42 

414.61 

00.00 

62.92 

00.00 

243,104.18 

96.08 

1,242.53 

841.64 

5,472.80 

00.00 

700.00 

774.85 

774.85 

200.00 

200.00 

302.75 

5,752.00 

102.28 

726.84 

92.09 

374.85 

00.00 

2.00 

18.70 

50.55 

00.00 

5,610.75 

2.50 

2.50 

136,166.99 

1,340,983.81 

12,819.03 

48,044.88 

4,577.08 

9,313.28 

ery     -720.00 

00.00 

2,460.00 

9,648.67 

318.65 

622.00 

461.24 

1,917.08 

371.56 

1,210.26 

110.58 

167.40 

00.00 

3.91 

3.00 

23.55 

S6 


Year  ending 
Nov.  30,  1937 

Labor .  15.00 

Police  Protection 
Labor  .        .        .        .        .        .        .  54.00 

Fire  Protection 

Equipment 00.00 

Rutland-Holden  Sewer,  Maintaining,  Cleaning  and  Repairing 
State  Sanatorium  Branch  ....  55.92 

U.  S.  Vet.  Hospital  Branch        .        .        .  65.76 

Trunk  Sewer,  except  Branches  .         .         .  213.24 

Use  of  City  of  Worcester's  Sewerage  System 
for  disposal  of  Sewage  from  Rutland- 
Holden  Sewer 759.32 

Reforestation,  Watershed  Planting 
Trees  for  Watershed  Planting 


1,521.89 


P.D.  147 

Total  to 
Nov.  30,  1937 

15.00 

64.0C) 
39.09 

478.07 

516.70 

1,291.16 


775.10 
1,521.89 


Total  Ware  Watershed  Protection. 


Ware  Diversion  Damages — ^Except  Awards  by  Court  Decree 

Salaries,  Engineering  and  Clerical  . 
Legal  and  Expert  Expense 
Consultant  Expense 

Labor      

Furniture  and  Fixtures  . 

Laboratory  Equipment  . 

Laboratory  Supplies 

Engineering    Instruments 

Rental  of  Equipment 

Rent  and  Upkeep  .... 

Automobile  Purchase 

Automobile  Maintenance 

Contracts  for  Investigation  and  Surveys 

Materials  of  Construction 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Postage 

Purchases  and  Settlements     . 


$181,586.55 

$1,860,384.39 

Court  Decree 

-$2,109.74 

5.32 

-1,921.37 

63.50 

00.97 

$84,674.25 

3,177.15 

33,537.61 

2,434.48 

30.73 

6.90 

280.11 

56.73 

433.44 

00.00 

560.34 

00.00 

203.75 

39.44 

44.19 

00.00 

170.42 

30.52 
00.00 

4,000.65 
63.27 

00.00 

136.51 

3.07 
3.91 

7,339.46 
1,261.10 

00.05 

64.10 

00.00 

6.62 

30,108.33 

196,633.33 

Sub    total    Ware    Diversion    Damages — 
Except  Awards  by  Court  Decree  . 


$26,287.63        $324,051.51 


Ware  Diversion  Damages — Awards  by  Court  Decree: 
Jury  Verdicts  : 

Salaries,  Engineering  and  Clerical  . 
Legal  Expense         ..... 
Consultant  and  Engineering  Expert  Expense 
Expert  and  other  Witness  Expense 
Automobile   Maintenance 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies  . 

Postage 

Settlements 

Payments  under  Certificates  of  Judgment 

Sub    Total    Ware    Diversion    Damages — 
Awards  by  Court  Decree: — Jury  Verdicts 


$5,183.45 

$61,087.46 

-19,751.71 

37,806.71 

e            16,117.40 

92,969.39 

49,607.79 

63,740.91 

00.00 

440.58 

948.96 

7,526.44 

78.91 

682.98 

21.83 

146.83 

4.10 

19.63 

00.00 

260,000.00 

53,018.50 

560,458.62 

$105,229.23 

$1,084,879.55 

P.D.  147 

Year  ending 
Nov.  30,  1937 

Ware  Diversion  Damages — Payments  to  Counties  for  Re- 
imbursement FOR  Expenses  of  Litigation  in  County  Courts  : 

$15,000.00 
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Total  to 
Nov.  30, 1937 


County  of  Hampshire     . 
Total  Ware  Diversion  Damages 


$15,000.00 
$146,516.86     $1,423,931.06 


Permanent  Construction- 
Completed  Contracts 


-Construction  Contracts  : 


$00.00     $9,629,739.99 


Permanent  Construction — Except  Construction  Contracts: 


Installed  Equipment      .... 
Temporary  Equipment  .... 

Labor      

Compensation  to  Labor  for  Injuries 
Contracts  for  Equipment  for  Surveys    . 
Maintenance  of  Partially  Completed 

Structures 

Maintenance  of  Grounds 
Purchases  of  Plants,  Trees  and  Shrubbery 
Rental  of  Equipment     .... 
Miscellaneous  Expense  .... 
Materials  of  Construction 

Total     Permanent     Construction — Except 
Construction  Contracts     .        .        .        . 
Total    Wachusett-Coldbrook    Tunnel, 
Ware  Supply 


$4,067.60 

00.00 

189.25 

18.29 

00.00 

1,719.79 
682.50 
00.00 
00.00 
00.00 
00.00 


$63,066.43 

6,423.60 

4,415.69 

18.29 

898.34 

11,574.60 

5,614.69 

842.58 

7.00 

9,453.84 

25.87 


$6,677.43        $102,340.93 
$343,903.12   $14,064,544.03 


Wachusett  Watershed  Protection 


Engineering  : 

Salaries,  Engineering  and  Clerical  . 

Legal  Expense 

Labor      

Automobile  Maintenance 
Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting  . 

Postage 


$1,536.46 

$5,542.53 

00.00 

3.55 

265.24 

700.24 

54.95 

200.18 

6.44 

265.93 

00.00 

19.91 

2.10 

5.95 

Total  Wachusett  Watershed  Protection          $1,865.19 


5,738.29 


COLDBROOK-SWIFT   TuNNEL   SeCTION    OF   QuABBIN    AqUEDUCT 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office  . 

Total  General  Overhead     . 

Engineering  : 
Salaries,  Engineering  and  Clerical 
Consultant  Expense 

Labor      

Furniture  and  Fixtures 
Engineering  Instruments 
Rent  and  Upkeep  . 
Rental  of  Equipment     . 
Automobile  Purchase     . 
Automobile   Maintenance 


$583.64 
1,782.76 

$29,751.01 
113,760.60 

$2,366.40 

$143,511.61 

$7,199.76 
33.75 

$266,922.24 
586.73 

492.90 
12.50 
15.72 

230.50 
00.00 

2,499.30 

1,567.40 

4,577.18 

10,657.11 

3.00 

00.00 
231.95 

8,010.52 
18,029.31 

%B 

P.D.  U1 

Year  ending 

Total  to 

Nov.  30,  1937 

Nov.  30,  1937 

Contracts  for  Investigations  and  Surveys 

00.00 

13,525.66 

Materials  of  Construction      .     .   . 

00.00 

2.25 

Miscellaneous  Expense    (undistributed) 

114.04 

8,069.82 

,   Printing  and  Blueprinting  . 

1.96 

955.51 

Stationery  and  Office  Supplies    . 

38.71 

2,190.41 

Postage        .         .         ... 

10.37 

525.81 

Total  Engineering  .... 

$8,382.16 

$338,122.25 

Real  Estate  : 

.  Legal  and  Expert  Expense     . 

$00.00 

$3,103.53 

;,  ;■     Labor 

00.00 

12.20 

;. ,:    .Miscellaneous  Expense  (undistributed) 

00.00 

27.16 

.;     ■    Printing  and  Blueprinting  .         •         . 

00.00 

34.87 

Postage 

00.00 

5.68 

Purchases  and  Settlements     . 

00.00 

23,610.00 

■     Taxes      .  ■ 

00.00 

724.77 

Maintenance  of  Real  Estate  .         .         . 

00.00 

252.79 

Fire  Protection 

Equipment 

00.00 

60.86 

Total  Real  Estate  .... 

$00.00 

$27,831.86 

Permanent  Construction — Construction  Contracts: 

Completed  Contract  No.  20  . 

$00.00 

$4,809,852.83 

Contract    No.    53,  'Construction    of    Heac 

1 

House  at  Shaft  9        . 

1,088.10 

8,118.90 

Total  Contracts 

$1,088.10 

$4,817,971.73 

Permanent  Construction — Except  Construction  Contracts: 

;,:;  ..  Labor      ... 

$4.00 

$312.95 

.0     Installed  Equipment       .... 

6,749.02 

7,238.36 

.;■:.    -Water  Supply  System    .... 

00.00 

3,417.56 

--• .     .Miscellaneous  Expense  .... 

21.00 

2,547.20 

Total  Permanent  Constr.  Except  Consti 

.i.          Contracts 

$6,774.02 

$13,516.07 

Coldbrook-Swipt  Damages — Except  Awards  by  Court  Decree  : 

Purchases  and  Settlement 

$2,800.00 

$2,800.00 

COLDBROOIf:'-SwiFT  DAMAGES— AWARDS  BY  CoURT  DeCREE JuRY  VeRDICTS  : 

Legal  Expense $42.00  $42.00 

Total  Coldbrook-Swift  Damages        .        .  $2,842.00  $2,842.00 

■     •     Total  CoLDBROOK-SwiFT  Tunnel     .        .  $21,452.68     $5,343,795.52 


QuABBiN  Reservoir  Except  Main  Dam  and  Dike 

General  Overhead  : 

Administration,  Commissioners'  Office  . 
<'      Engineering,  Headquarters'  Office  . 

Total  General  Overhead     . 

Engineering: 

■.      Salaries,  Engineering  and  Clerical  . 

Consultant .  Expense       .... 

Labor      .    :     ,. 


$27,395.34 
74,782.94 

$138,493.15 
619,741.92 

$102,178.28 

$758,235.07 

$69,249.10 
2,543.27 
8,989.74 

$489,580.29 

3,361.02 

25,859.78 

P.D.  147 
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Year  ending 

Total  to 

Nov.  30.  1937 

Nov.  80,  1937 

Compensation  to  Labor  for  Injuries      . 

6.&6:-- 

;■  :^-- ■■:6.86 

Furniture  and  Fixtures 

61.11- 

■     3,232.21 

Laboratory  Equipment 

69.07 

2,314.53 

Laboratory  Supplies 

566.18 

4,189.99 

Rental  of  Equipment 

00.00. 

16.75 

Engineering  Instruments        .... 

—217.99 

6,311.91 

Rent  and  Upkeep 

2,883.66   ■ 

13,460.65 

Medical  and  surgical  services 

5.00 

5.00 

Automobile  Purchase 

1,305.62 

21,982.96 

Automobile   Maintenance       .... 

5,309.55 

24,167.55 

Special  Experiments 

00.00 

422.80 

Contracts  for  Investigations  and  Surveys 

00.00 

14,683.87 

Office  Buildings 

00.00 

5,059.20 

Miscellaneous  Expense  (undistributed)  .    ■.    . 

1,997.93 

8,750.88 

Printing  and  Blueprinting 

435.83 

2,968.97 

Stationery  and  Office  Supplies    . 

817.83 

7,326.69 

Postage ,     . 

262.69 

.  1,688.92 

Total  Engineering 

$94,285.45    ' 

$635,390.83 

!Ieal  Estate — Except  Awards  by  Court  Decree  : 

Legal  and  Expert  Expense     .... 

$8,519.71  ; 

$170,450.37 

Consultant  Expense       .        .        .        .        . 

00.00 

146.78 

Labor      

10,097.00 

17,439.12 

Compensation  to  Labor  for  Injuries      .        , 

65.67 

65.67 

Furniture  and  Fixtures          .... 

00.00 

46.06 

Automobile  Maintenance        .... 

252.64 

■    359.08 

Miscellaneous  Expense  (undistributed) 

515.50 

'       8,652.35 

Advertising 

00.00  ^ 

208.66 

Printing  and  Blueprinting  .         .         .      :  . 

81.22 

1,431.70 

Stationery  and  Office  Supplies     .' 

-00.45 

.   00.00 

Purchases  and  Settlements      .         ; 

102,820.70 

6,534,649.88 

Purchase  price,  B.  &  A.  R.R.  and  N.Y.C. 

lessee,  for  part  of  Athol  Branch  and"  gen-  - 

eral  release  of  all  claims  for  damages  for 

reservoir  construction    '.         .:  ■'^:£.^  :'". 

■66,240:88- 

.::.'64r,240';88* 

Taxes      .        .        .        .        .        .        ■.■.-■.  : 

•      ••54,444.48- - 

-396,560.30 

Maintenance  of  Real  Estate  .        .        . 

1,575;70- 

;::  >«^938.08 

Water  Supply  Svstem 

.8j00- 

:<^  ■•■.::48.60 

Fire  Protection                         

Equipmnet           .        .        . 

782.40 

5,622.00 

Automobile  Purchase  .        .-      .•       . 

■     '       00.00  • 

.      771.69 

Automobile   Maintenance   .... 

-■:^■■■77.73^^ 

371.52 

Labor       .        

4,108.87 

5,144.80 

Compensation  to  Labor  for  Injuries  . 

.  ■::•  .mm\} 

^.■■■-    '.y:iQ-m 

Miscellaneous  Expense        .... 

-36.38-.,- 

.i-vj>;2?7.76 

Police  Protection 

..,  ...;■:■  .....  ..:.'.•  ■■ 

'■i-     '^•-SiJ' 

Labor                   

'•■-'■: -451)0  ••; 

7 -:.;■■;; -209 .00 

Special  Agents-  ■                              ■■.-■■    -:.■_■  •■ 

-,•   

Salaries        .■  •      .        .        .        ... 

2,460.6b 

•  22,946.00 

Equipment 

00.00 

118.33 

Labor          

30.00 

30.00 

$318.65 

$1,858.96 

Automobile  Maintenance        .... 

352.23 

3,845.23 

*Includes  interest  on  settlement  of  $575,000.00  which  settlement  was  approved  and  scheduled  by 
Commission  on  March  29,  1935,  and  shown  in  1935  expenditures  although  payment  was  disapproved 
by  Governor  and  Council  and  warrant  returned  to  Comptroller's  bureau.  Rescheduled  by  Com- 
mission with  interest  on  March  4,  1937,  in  accordance  with  judgment  received  from  Superior 
Court,  February  15,  1937. 
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Year  ending 
Nov.  30,  1937 

Miscellaneous  Expense  (undistributed)          .  121.61 

Printing  and  Blueprinting  ....  00.00 

Stationery  and  Office  Supplies  .         .         .  00.00 

Postage 00.00 

Renting  Agents 

Salaries 2,820.00 

Legal  Expense 46.25 

Furniture  and  Fixtures 00.00 

Automobile  Purchase          ....  00.00 

Automobile   Maintenance   .        .         .        .  195.84 

Labor 48.00 

Miscellaneous  Expense  (undistributed)       .  44.85 

Printing  and  Blueprinting     .        .        .  00.00 

Stationery  and  Office  Supplies        .        .  1.12 

Postage            32.35 

Payments  to  Towns 3,000.00 

Sub  Total  Real  Estate — Except  Awards 
by  Court  Decree         .... 

Real  Estate — Awards  by  Court  Decree — Board  of  Referees  : 

Salaries  of  Referees $14,200.00 

Salaries,  Engineering  and  Clerical         .        .  481.50 

Legal  Expense 6,528.29 

Consultant  and  Engineering  Expert  Expense  1,923.10 

Expert  and  other  Witness  Expense        .        .  3,210.00 

Automobile  Maintenance        ....  6.53 

Expenses  of  Board  of  Referees     ...  214.00 

Miscellaneous  Expense 546.13 

Printing  and  Blueprinting         .        .        .  21.99 

Stationery  and  Office  Supplies    .        .        .  23.72 

Payments  under  Certificate  of  Judgment     .  179,041.67 
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Total  to 
Nov.  30,  1937 

1,555.93 
52.72 
13.68 
17.07 

26,528.10 
166.25 

29.29 
524.95 
312.64 

69.50 
933.86 

18.62 

38.28 

217.14 

20,500.00 


$259,122.33      $7,873,200.85 


$21,140.00 

1,449.38 

11,351.82 

2,545.50 

7,720.07 

6.53 

764.30 

591.91 

21.99 

23.72 

179,041.67 


Sub  Total  Real  Estate— Board  of  Referees  .      $206,196.93        $224,656.89 


Real  Estate — Awards  by  Court  Decree — Jury  Verdicts: 

Salaries,  Engineering  and  Clerical         .        .  $00.00 

Legal  Expenses 00.00 

Miscellaneous  Expense 00.00 

Payments  under  Certificates  of  Judgment     .  00.00 


$27.73 

557.90 

2.00 

7,832.66 


$00.00 
,319.26 


Sub  Total  Real  Estate — Jury  Verdicts 
Total  Real  Estate      .... 

QuABBiN  Reservoir  Damages: 

Salaries,  Engineering      .... 
Legal  and  Expert  Expense    . 
Consultant   Expense       .... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 
Purchases  and  Settlements    . 

Total  Quabbin  Reservoir  Damages    . 

Swift  Diversion  Damages  (Including  Beaver  Brook) 
Except  Awards  by  Court  Decree  : 
Salaries,  Engineering  and  Clerical  .        .        .  $7,889.47 

Legal  and  Expert  Expense     ....  8.28 

Consultant  Expense 647.33 


$00.00 
00.00 
00.00 
00.00 
00.00 
66.00 


$8,420.29 
5,106,278.03 


$48.68 

931.00 

2,158.82 

15.19 

2.96 

48,341.00 


$66.00  $51,497.65 


^86,140.01 

5,814.80 

70,884.89 
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Labor 

Furniture  and  Fixtures 

Laboratory  Equipment 

Laboratory  Supplies 

Engineering   Instruments 

Rent  and  Upkeep    . 

Rental  of  Equipment 

Automobile  Purchase 

Automobile  Maintenance 

Contracts  for  Investigations  and  Survey's 

Materials  of  Construction     . 

Miscellaneous  Expense  (undistributed)   . 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies    . 

Purchases  and  Settlements     . 

Sub  Total  Swift  Diversion  Damages — 
Except  Jury  Trial  .... 

Beaver  Brook  Diversion  Damages — Awards 
Decree — Jury  Verdicts  : 

Salaries,  Engineering  and  Clerical 

Legal   Expense 

Consultant  and  Engineering  Expert  Expense 

Expert  and  other  Witness  Expense 

Automobile  Maintenance 

Miscellaneous   Expense    (undistributed) 
Printing   and    Blueprinting 
Stationery  and  Office  Supplies    . 
Postage 

Payments  under  Certificates  of  Judgment 

Sub  Total  Swift  Diversion  Damages — 
Jury  Trial 

Total  Swift  Diversion  Damages  (including 
Beaver  Brook) 


Year  ending 
Nov.  30,  1937 

57L25 

8.71 

62.18 

509.47 
00.00 

370.38 
00.00 
00.00 

740.10 
00.00 
00.00 
34.55 
13.38 
00.42 
282,675.00 
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Total  to 
Nov.  30,  1937 

1,535.10 

78.18 

2,135.12 

3,662.48 

762.98 

413.03 

10.50 

1,533.72 

4,234.36 

569.47 

18.99 

6,189.82 

1,067.45 

85.68 

1,225,650.00 


$293,530.52 

$1,410,786.58 

BY  Court 

$81.40 

$488.90 

—6,350.00 

3,303.27 

Qse       00.00 

2,815.05 

6,350.00 

6,350.00 

00.00 

104.94 

00.00 

328.48 

00.00 

22.18 

00.00 

19.55 

00.00 

1.00 

00.00 

9,985.53 

$81.40 
$293,611.92 


$23,418.90 
$1,434,205.48 


QuABBiN  Reservoir — Cemeteries 
QuABBiN  Park  Cemetery  Construction 

Salaries,  Engineering  and  Clerical 

Legal  and  Expert  Expense    . 

Consultant  Expense        ... 

Labor      

Tools  and  Equipment     . 

Automobile  Purchase 

Automobile  Maintenance 

Rental  of  Equipment     . 

Purchases  and  Settlements     . 

Construction   Materials  .         . 

Purchase  and  Planting  of  Trees  and 
Shrubbery  .... 

Receiving  Vault     .... 

Water  Supply  System    . 

Maintenance  of  Grounds 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies    . 


$403.75 

00.00 

00.00 

6,707.56 

104.81 

2,077.51 

569.26 

00.00 

00.00 

549.57 

00.00 
00.00 
00.00 
2,730.93 
950.65 
24.50 
17.15 


$12,352.27 

65.00 

125.00 

24,476.90 

472.27 

3,692.88 

2,286.43 

33.19 

8,850.00 

2,219.77 

218.93 
2,768.83 
1,251.97 
9,585.09 
1,184.08 

183.70 
27.20 
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Completed  Contract  No.  34    . 
Compensation  to  Labor  for  Injuries     . 

Sub  Total  Quabbin  Park  Cemetery 
Construction 

Removals  From  Cemeteries  Within  Reservoir 
Area  to  Quabbin  Park  Cemetery: 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment     .... 
Automobile  Purchase     .... 
Automobile  Maintenance 
Removal  and  Reinterment  of  Bodies     . 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense    .... 
Rental  of  Equipment     .... 

Sub  Total  Removals  to  Quabbin  Park 
Cemetery 
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Year  ending 
Nov.  30.  193? 

Total  to 
Kov.  30,  1937 

00.00 
37.43 

7,842.94 
37.43 

$14,173.12  $77,673.90 


$2,766.25 

$12,110.59 

37.49 

504.29 

00.00 

2,669.99 

408.27 

1,870.70 

6,663.94 

20,221.06 

3,940.89 

12,608.27 

00.00 

6.75 

00.00 

10.50 

$13,816.84  $50,002.15 


Removals  From  Cemeteries  Within  Reservoir  Area 
TO  Cemeteries  Other  Than  Quabbin  Park  : 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment     . 
Automobile  Purchase 
Automobile  Maintenance 
Purchases  and  Settlements 
Perpetual  Care  Fund  Contributions 
Removal  and  Reinterment  of  Bodies 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense  . 


Sub  Total  Removals  to  Other  Cemeteries 
Total  Quabbin  Reservoir  Cemeteries 

Permanent  Construction — Construction  Contracts 
Contract   No.   47,   Construction   of    Service 

Building  and  Head  House  at  Shaft  12 
Contract  No.  49,  Excavation  of  Diversion 

Channels 

Contract  No.  51,  Construction  of  East  Branch 

Baffle  .         .         

Contract  No.  56,  Construction  of  Adminis- 
tration Buildings  at  Main  Dam  . 
Completed  Contract  No.  59,  Drilling  a  Well 
..  '■'  for     Water     Supply     at     Administration 
Buildings. 


Total  Construction  Contracts 

Permanent  Construction — Awards  by  Court 
Decree — Actions  for  Breach  of  Contract: 

Salaries,  Engineering      .         .         .         . 

Legal  Expense 

Miscellaneous  Expense 


$287.50 

15.43 

00.00 

48.19 

497.50 

00.00 

747.93 

450.19 

00.00 

$6,350.49 

15.43 

380.00 

155.73 

7,701.60 

175.00 

7,373.29 

6,319.88 

123.51 

$2,046.74 
$30,036.70 

$28,594.93 
$156,270.98 

RACTS : 

$6,770.57 

$31,176.09 

8,500.00 

84,789.69 

41,575.63 

189,545.99 

84,085.31 

84,085.31 

691.28 

691.28 

$141,622.79 

$390,288.36 

$3,206.50 

2,145.45 

314.98 

$3,206.50 

2,145.45 

314.98 

Total  Awards  by  Court  Decree- 
for  Breach  of  Contracts  . 


-Action 


$5,666.93 


$5,666.93 


Installed    Equipment      .... 

Labor      ....... 

Compensation  to  Labor  for  Injuries 
Automobile  Maintenance 
Miscellaneous  Expense  (undistributed)  . 
Printing  and  Blueprinting  . 

Sub   Total   other    Construction    Except 
Clearing 


Year  ending 
Nov.  30,  193; 

Total  to 
Nov.  30,  1937 

TiON  Except  Clearing  : - 

$1,287.93 

1,321.50 

208.10 

$1,502.71 

1,682.50 
208.10 

-1.20 

00.00 

615.62 

677.38 

00.00 

24.88 

5,431.96 


Other  Permanent  Construction — 1936  Clearing  Project: 


Tools  and  Equipment    . 

Labor      

Compensation  to  Labor  for  Injuries 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting  . 
Stationery  and  Office  Supplies 
Postage        .... 

Automobile  Purchase     . 

Automobile  Maintenance 

Furniture  and  Fixtures  . 

Rent  and  Upkeep  . 

Medical  and  Surgical  Equipment 

Medical  and  Surgical  Supphes 

Medical  and  Surgical  Services 

Fire  Protection 

Equipment  .... 
Miscellaneous  Expense 
Labor  .... 

Legal  Expense 


Sub  Total  Other  Permanent  Construction — 
1936  Clearing  Project       .... 


$296.58 

125,827.42 

22,653.23 

328.71 

00.00 

35.21 

11.00 

-10.44 

1,499.94 

00.00 

141.65 

48.00 

213.95 

10,612.72 

00.00 

4.12 

1,933.50 

3,870.43 


Other  Permanent  Construction — Quabbin  Reservoir 
Clearing  Except  1936  Clearing  Project: 
Labor $23,848.80 


$16, 


Sub  Total  Other  Permanent  Construction- 
Quabbin  Reservoir  Clearing  Except  1936 
Clearing  Project $23,848.80 

Total  Quabbin  Reservoir  Other  Permanent 
Construction      .       , $194,746.78 

Highway  and  Public  Utility  Relocation: 

Salaries,  Engineering  and  Clerical 

Legal  and  Expert  Expense     . 

Consultant  Expense       .        .        ... 

Labor      

Furniture  and  Fixtures  . 

Completed  Contracts  Nos.  21,  40,  41,  43  and  44 

Completed  Contract  No.  54,  Construction  of 
a  Highway  in  the  Towns  of  Dana  and 
Petersham 

Completed  Contract  No  55,  Construction  of 
a  Portion  of  the  Petersham-New  Salem 
:  [^         Highway  in  the  County  of  Worcester 


$4,094.97 


$22,764.76 

1,721,299.70 

29,786.93 

2,743.64 

69.76 

1,029.84 

186.71 

12,031.53 

5,404.67 

877.65 

826.98 

72.82 

2,023.67 

13,558.13 

425.87 

132.72 

4,175.00 

4,285.43 


$167,466.02     $1,821,795.81 


082.85 

00.00 

662.81 

468.65 

00.00 

00.00 


10,582.73 


35,455.61 


$23,848.80 

$23,484.80 
$1,849,739.58 


^211,754.29 

49.10 

9,117.56 

11,462.16 

61.74 

818,616.49 


63,840.60 


128.165.18 
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Contract  No.  57,  Construction  of  a  Portion 

of  the  Petersham-New  Salem  Highway  in 

the  County  of  Franklin 
Installed  Equipment 
Temporary  Equipment  . 
Engineering  Instruments 
Automobile  Purchase 
Automobile  Maintenance 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 
Maintenance  of  Real  Estate  . 


Total  Highway  and  Public  Utility  Relocation 

QuABBiN  Reservoir  Watershed  Protection — Reforestation 
Nurseries : 

Salaries,  Engineering 
Labor      .... 
Tools  and  Equipment    . 
Automobile  Purchase 
Automobile  Maintenance 
Nursery  Stock 
Nursery  Supplies  . 
Miscellaneous  Expense  . 
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Year  ending 
Nov.  30,  1937 

Total  to 
Nov.  80,  1937 

55,098.37 
00.00 

82,409.04 
811.57 

00.00 

149.50 

00.00 

948.75 

00.00 

535.00 

625.48 

2,823.73 

11.70 

6,009.79 
8,651.30 

686.88 

00.00 

159.13 

00.00 

551.60 

$124,811.93 

$1,343,979.68 

forestation,  Nurseries  : 

$621.00 

7,343.29 

1,045.47 

00.00 

$1,798.15 

19,213.62 

3,615.21 

398.50 

324.31 

578.36 

2,622.85 

-3,119.29 

26.65 

2,622.85 

1,850.12 

193.78 

Sub  Total  Reforestation,  Nurseries 


$8,864.28 


),216.59 


QuABBiN  Reservoir  Watershed  Protection — Reforestation,  Watershed 
Planting  : 

Watershed  planting: 

Salaries,  Engineering      .        . 

Labor      

Tools  and  Equipment    . 

Automobile  Maintenance 

Trees  for  Watershed  Planting 

Nursery  Supplies    . 

Miscellaneous  Expense  . 

Sub  Total  Reforestation,  Watershed  Plant- 
ing  .        .        .        .        . 
Total  Quabbin  Reservoir  Watershed  Pro- 
tection          

Total  Quabbin  Reservoir,  Except  Main 
Dam  and  Dike 


$465.50 
4,716.00 
00.00 
94.66 
1,713.00 
55.86 
00.00 

$903.26 

12,516.10 

184.81 

166.17 

1,713.00 

1,402.86 

63.85 

$7,045.02 

$15,909.30 

$1,468,255.34 

$16,950.05 

$47,166.64 

$14,778,719.23 

Quabbin  Reservoir  Main  Dam 


General  Overhead 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical  . 
Legal  and  Expert  Expense     . 


$2,781.60 
11,470.69 

$39,507.48 
140,531.55 

$14,252.29 

$180,039.03 

$49,537.31 
4.06 

$221,868.94 
4.06 
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Consultant  Expense 

Labor      ...... 

Furniture  and  Fixtures  . 
Laboratory  Equipment  . 
Rental  of  Equipment 
Engineering  Instruments 
Rent  and  Upkeep  .... 

Automobile  Purchase 

Automobile  Maintenance 

Contracts  for  Investigations  and  Survej^s 

Office  Buildings      .... 

Special  Experiments 
Water  Supply  System    . 
Medical  and  Surgical  Services 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Postage 

Laboratory  Supplies       .     . 

Total  Engineering  . 

Permanent  Construction — Construction  Contracts: 
Completed  Contracts  Nos.  30,  32  and  36      . 
Completed  Contract  No.  38,  Constructing  a 

Core  Wall  to  Sound  Rock  at  Main  Dam     . 
Contract  No.  52,  Constructing  Embankment 

at  Main  Dam 

Total  Contracts 

Permanent  Construction — Except  Construction  Contracts 

Labor      

Installed  Equipment  .... 
Temporary  Equipment  .... 
Miscellaneous  Expense  .        .        . 

Total 

Total  Quabbin  Reservoir  Main  Dam 
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Year  ending 

Total  to 

Nov.  30,  1937 

Nov.  30,  1937 

00.00 

5,718.54 

11,112.56 

26,229.49 

8.58 

219.09 

210.74 

664.51 

00.00 

1,202.25 

105.84 

736.38 

261.19 

1,315.44 

938.00 

2,433.00 

1,551.04 

5,657.31 

00.00 

61,895.52 

00.00 

578.39 

62.50 

1,853.29 

00.00 

20.00 

4.00 

4.00 

463.09 

12,533.24 

67.27 

1,794.30 

316.60 

1,276.86 

37.01 

133.58 

195.64 

195.64 

$64,875.43 

$346,333.83 

rRACTS : 

$00.00 

$804,913.52 

120,632.17 

1,606,629.88 

768,286.80 

822,591.90 

$888,918.97 

$3,234,135.30 

3N  Contracts: 

$1,010.55 

$4,584.25 

339.05 

3,592.05 

00.00 

4.213.39 

129.86 

12,619.55 

$1,479.46 

$25,009.24 

$969,526.15 

$3,785,517.40 

Quabbin  Reservoir  Beaver  Brook  Dike 


General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead     . 


Engineering: 

Salaries,  Engineering  and  Clerical 
Consultant  Expense 
Labor      .... 
Furniture  and  Fixtures  . 
Laboratory  Equipment 
Rental  of  Equipment     . 
Engineering   Instruments 
Rent  and  Upkeep  . 
Automobile    Purchase    . 


$959.64 

$28,116  49 

4,626.67 

105,045.70 

$5,586.31 

$133,162.19 

$29,911.60 

$163,582.19 

00.00 

5,505.11 

6,554.00 

29,818.64 

1.23 

146.95 

210.71 

526.44 

00.00 

921.50 

00.00 

155.65 

12.03 

28.03 

00.00 

600.00 
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Automobile  Maintenance 

Contracts  for  Investigations  and  Survey's 

Special  Experiments 

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Advertising  .... 

Postage 

Laborator)^  Supplies  . 

Total  Engineering  . 

Permanent  Construction — Construction  Contracts 
Completed  Contracts  Nos.  32  and  36  . 
Contract  No.  50,  Constructing  the  Embank- 
ment of  the  Dike 

Total  Contracts       ,         .         .         .         . 

Permanent  Construction — Except  Construction  Contracts 
Labor  .... 
Temporary  Equipment  . 
Tools  and  Equipment  . 
Miscellaneous  Expense  . 
Installed  Equipment 


Total   .... 
Total  Quabbin  Reservoir 
Dike 


Beaver  Brook 
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Year  ending 
Nov.  30,  1937 

Total  to 
Nov.  30,  1937 

589.17 
00.00 

2,956.11 
24,773.32 

62.50 

305.20 

26.52 
17.83 
25.05 

4,899.00 

1,335.46 

186.00 

00.00 

79.34 

00.00 

00.30 

213.29 

213.29 

$37,623.93 

$236,032.53 

RACTS : 

$00.00 

$1,054,137.90 

262,518.34 

1,360,702.17 

$262,518.34 

$2,414,840.07 

)N  Contracts: 

$1,251.80 
00.00 

$11,009.05 
1.993.18 

00.00 

14.70 

8.44 
00.00 

1,685.76 
235.00 

$1,260.24 

$14,937.69 

$306,988.82 

$2,798,972.48 

Special  Investigations 

Relative  to  Pollution  of  Ware  and  Quinapoxet  Watersheds: 
(Expenditures  under  Chapter  66,  Resolves 
of  1931) $00.00 

Relative  to  Setting  Off  a  Portion  of  Lake  Cochituate  for 
Fishing: 
"     (Expenditures  under  Chapter  18,  Resolves  of  1936) 

General  Overhead  : 

Administration,  Commissioners'  Office  . 
Engineering,  Headquarters'  Office 

Total  General  Overhead     . 


Engineering  : 

Salaries,  Engineering  and  Clerical  . 

Labor      

Automobile  Maintenance 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationerj'  and  Office  Supplies  . 
Laboratory  Supplies 
Contracts  for  Investigations  and  Surveys 

Total  Engineering       .... 
Total  Chapter  18  Investigation  . 


$1,995.99 
Boating  and 


$00.00 

$1,508.78 

00.00 

4,058.25 

$00.00 

$5,567.03 

$58.65 

$5,904.02 

4.50 

205.00 

37.50 

85.35 

71.23 

477.27 

23.67 

76.61 

2.82 

17.90 

00.00 

65.00 

114.40 

114.40 

$312.77 

$6,945.55 

$312.77 

$12,512.58 
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Year  ending 
Nov.  30,  193; 
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Total  to 
Nov.  30,  1937 


Rel.\tive  to  Improving  Distribution  System  and  Preventing  Pollution  of 
Source  of  Supply  of  Metropolitan  Water  District 

(Expenditures  under  Chapter  48,  Resolves  of  1936) 

General  Overhead: 


Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 
Furniture  and  Fixtures  . 
Engineering  Instruments 

Atlases 

Automobile  Purchase 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies    . 

Laboratory  Supplies  . 

Total  Engineering  . 
Total-Chapter  48  Investigation 
Total  Special  Investigations 


$1,209.10 
10,645.92 


$2,433.76 
13,879.37 


$11,855.02  $16,313.13 


$40,748.65 

$41,635.45 

221.98 

221.98 

1,120.12 

1,120.12 

2,097.00 

2,097.00 

1,492.50 

1,492.50 

1,754.46 

1,754.46 

47,973.30 

47,973.30 

2,158.42 

2,162.12 

231.14 

231.14 

201.14 

201.14 

23.46 

23.46 

$98,022.17 

$98,912.67 

$109,877.19 

$115,225.80 

$110,189.96 

$129,734.37 

Southern  Sudbury  Emergency  Supply 

General    Overhead: 

Engineering: 

Real  Estate: 

Southern  Sudbury  Diversion  Damages:  . 

Permanent     Construction  —  Construction 
Contracts:. 

Permanent  Construction — Except  Construc- 
tion Contracts: 

Total  Southern  Sudbury  Emergency 
Supply         


$00.00 

$42,098.25 

00.00 

44,235.07 

00.00 

30,553.18 

00.00 

50,752.66 

00.00 

458,957.30 

00.00 

11,937.37 

$00.00 

$638,533.83 
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Year  ending 
Nov.  30,  1937 


Summary 


P.D.  147 

Total  to 
Nov.  30,  1937 


Construction  Fund 

Total  authorized  under  Chapters 
111  and  375,  Acts  of  1926,  and 
Chapter  321,  Acts  of  1927  .         .    $65,900,000.00 

Amount  reverted  from  authoriza- 
tion under  said  Cliapter  111       .  261,466.17 

Rec'd  from  City 
of  Worcester 
under  said 
Chapter  321  $1,000,000.00 

Serial   bonds   is- 
sued and  matured       6,954,000.00 
Serial     Bonds 
0  ut  st  a  n  di  n  g 

Nov.  30,  1937     .     35,296,000.00 
Balance    of    au- 
thorization .     22,388,533.83 


$65,638,533.83 
Total  Construction  Fund     . 


55,638,533.83 


$65,638,533.83 


Expenditures 

Wachusett-Coldbrook  Tunnel,  Ware  Supply 
Wachusett-  Watershed  Protection 
Coldbrook-Swift   Tunnel        .... 
Quabbin  Reservoir  Except  Main  Dam  and  Dike 
Quabbin  Reservoir  Main  Dam 
Quabbin  Reservoir  Beaver  Brook  Dike 


Special  Investigations : 

Pollution  of  Ware  and  Quinapoxet  Watersheds 

(Chapter  66,  Resolves  of  1931) 
Setting  off  of  a  Portion  of  Lake  Cochituate  . 

(Chapter  18,  Resolves  of  1936) 
Improving  Distribution  System  and  Prevent- 
ing Pollution 

(Chapter  48,  Resolves  of  1936) 
Southern  Sudbury  Emergency  Supply  . 
Unassigned     .... 

Total  Expenditures     . 
Unexpended  Balance     . 


$343,903.12    $14,064,544.03 


1,865.19 

21,452.68 

1,468,255.34 

969,526.15 

306,988.82 


00.00 


Receipts  from  Sales 
Receipts  for  Rents 
All  other  Receipts 

Total  Receipts 


312.77 


109,877.19 


6,738.29 

5,343,795.52 

14,778,719.23 

3,785,517.40 

2,798,972.48 


1,995.99 

12,512.58 

115,225.80 


)ly  . 

00.00 

638,533.83 

-421.15 

00.00 

.  $3,221,760.11 

$41,546,555.15 
$24,091,978.68 

$65,638,533.83 

Receipts 

$90,285.15 

42,067.11 

3,406.01 

$351,424.33 
437,037.44 
106,272.28 

$135,758.27 

$894,734.05 

P.D.  147 
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Year  ending 

Total  to 

Nov.  30,  1937 

Nov.  30,  1937 

Distribution  of  Receipts 

Credited  as  follows : 

To  Assessments 

Rents    and    Sales,    to    1928 

Assessment 

$3,033.03 

Rents    and    Sales,    to    1929 

Assessment 

24,343.77 

Interest,  to  1928-1934  Assess- 

ments         .... 

282.11                  00.00 

$27,658.91 

To  Construction  Fund 

$135,758.27 

867,075.14 

$135,758.27 

$894,734.05 

Financial  Statement  Verified. 
Approved. 


Geo.  E.  Murphy, 

Comptroller. 


60  p.D.  147 

*Expenditures  by  the  Metropolitan  District  Water  Supply  Commission  are 
made  under  authority  of  the  following  acts  and  resolves : 


Chapter 

375,  Acts  of  1926 


111,  '•'   "  1927 

321,  "   "  1927 

340,  "   "  1928 

66,  Resolves  of   1931 

116,  Acts  of  1932 

262,  "      "    1932 

30,  Resolves  of   1933 

214,  Acts  of  1934 

18,  Resolves  of   1936 

33,  "           "    1936 

48,  "           "    1936 

52,  "           "    1937 

347,  Acts  of  1937 

348,  "       "     1937 
352,  "       "    1937 


Briej  Description 

Commission  created;  Ware  Supply  (Wachusett- 
Coldbrook  Tunnel  Section  of  Quabbin  Aqueduct  and 
Ware  River  intake  works)  and  Purchase  of  Real 
Estate  for  Swift  Supply. 

Southern  Sudbury  Emergency  Supply.  (Pipe  hues 
diverting  headwaters  of  Sudbury  river.) 

Swift  Supply  (Coldbrook-Swift  Tunnel  Section  of 
Quabbin  Aqueduct  and  Quabbin  Reservoir.) 

Management  of  Town  of  Prescott  by  Agents  ap- 
pointed by  Metropolitan  District  Water  Supply 
Commission. 

Investigation  of  Quinapoxet  and  Ware  Watersheds 
by  Joint  Board. 


Dissolution 
Reservoir. 


of    Religious    Societies    affected    by 


Protection  of  Ware  and  Wachusett  Watersheds  in- 
cluding Rutland-Holden  Sewer. 

Compensation  to  an  Injured  Employee. 

Metropolitan  Water  District  representation  on 
Board  of  Referees. 

Investigation  by  Joint  Board  of  use  of  part  of 
Lake  Cochituate  for  boating  and  fishing. 

State  Treasurer  to  receive  and  invest  Perpetual 
Care  Funds  for  Lots  in  Quabbin  Park  Cemetery. 

Investigation  of  Improvements  in  Distribution 
System,  and  elimination  of  pollution  of  Water  Sup- 
ply- 

Selectmen,  Trustees,  or  other  officers  of  churches 
or  cemeteries  are  authorized  to  transfer  any  Per- 
petual Care  Funds  to  State  Treasurer  on  written 
request  of  Metropolitan  District  Water  Supply 
Commission. 

Reimbursement  of  Hampshire  County  for  Trial 
Costs  of  Superior  Court  cases  of  Metropolitan 
Water  Supply. 

Reimbursement  of  Hampden  County  for  Trial 
Costs  of  Superior  Court  cases  of  Metropolitan  Wa- 
ter Supply. 

Public  advertising  of  contracts  for  over  $1,000.00 
by  Metropolitan  District  Commission  and  Metro- 
politan District  Water  Supply  Commission. 


COMMONWETALTH     OF    MASSACHUSETTS 
MEITB.    D15TR.   WATEIP    SUPPLY     C0N/IM15S10N 
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Publication  of  this  Document  Approved  by  the  Commission  on  Administration  and  Finance 
Im-l-MO.   D-1S23. 


REPORT  OF  THE  METROPOLITAN  DISTRICT 
WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
zuealth  of  Massachusetts  in  General  Court  Assembled. 
The  Metropolitan  District  Water  Supply  Commission,  established  under  the 
provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  for  the  year 
ending  November  30,  1938  its 

THIRTEENTH  ANNUAL  REPORT 

I.     Organization  and  Administration 

Eugene  C.  Hultman  continued  as  Chairman  of  the  Commission  and  Thomas 
D.  Lavelle  and  Edward  J.  Kelley  as  Associate  Commissioners.  R.  Nelson  Molt 
continued  as  Secretary. 

During  the  past  year  the  Administrative  functions  of  the  Commission  have 
been  greatly  increased  by  new  construction  work  authorized  by  Chapter  460  as 
amended  by  Chapter  501  of  the  Acts  of  1938. 

This  new  construction  was  made  possible  because  of  the  saving  by  the  Com- 
mission estimated  from  $12,000,000.00  to  $14,0000,000.00  from  the  appropriation 
of  $65,000,000.00  authorized  in  1926  and  1927  by  the  Legislature  and  these 
Acts  were  passed  after  consideration  of  the  special  report  which,  prepared 
under  Chapter  48,  Resolves  of  1936,  by  a  joint  board  consisting  of  this  Commis- 
sion and  the  Department  of  Public  Health  relative  to  improvements  in  distribu- 
tion and  to  adequate  prevention  of  pollution  of  sources  of  water  supply  of  the 
Metropolitan  water  district  and  printed  as  House  document  No.  262,  1938, 
recommended  among  other  things  that  the  Legislature  authorize  the  construc- 
tion by  this  Commission  of  portions  of  a  pressure  aqueduct  for  improving  the 
distribution  of  water  from  the  sources  of  supply  to  the  Metropolitan  water 
district. 

The  Commission  by  said  Chapters  460  and  501  was  empowered  to  cooperate 
with  thgrj^tate  Emergency  Public  Works  Commission  in  making  applications 
for  FeaerctlvV^.ftArr  grants  covering  all  major  new  contracts  required  for  the 
completion  of  the  Ware-Swift  supply  and  Quabin  Reservoir,  the  construction  of 
a  pressure  aqueduct  from  the  Wachusett  Aqueduct  Terminal  Chamber  to  a  point 
of  connection  with  the  Weston  Aqueduct  Terminal  Chamber  and  supply  mains 
near  the  Charles  River,  and  the  construction  of  additional  pipe  lines  in  the 
Weston  Aqueduct  siphons.  One  such  application  was  made  August  16  for  a 
project  covering  the  additional  construction  needed  to  bring  the  existing  Weston 
Aqueduct  up  to  its  designed  capacity  and  a  P.W.A.  grant  of  $207,000.00  of 
Federal  funds  was  received  as  a  contribution  towards  the  estimated  cost  of 
),000.00  for  this  project. 

Another  application  was  made  August  30  for  a  project  including  several 
major  contracts  required  to  complete  the  Ware-Swift  supply  and  Quabbin 
Reservoir,  the  principal  item  being  for  the  clearing  of  the  Reservoir,  and  the 
construction  of  the  pressure  aqu'educt  and  appurtenances ;  and  a  P.W.A.  grant 
of  $6,984,900.00  of  Federal  funds  was  received  as  a  contribution  towards  the 
estimated  cost  of  $15,522,000.00  for  this  project. 

The  Legislative  acts  appropriated  no  additional  funds  except  that  they  made 
available  for  the  construction  of  the  pressure  aqueduct  and  the  Weston  Aqueduct 
siphons  the  unexpended  balance  of  previous  appropriations  for  the  construction 
of  the  Ware-Swift  supply.  The  granting  of  Federal  funds  to  supplement  this 
unexpended  balance  makes  it  possible  to  construct  a  considerable  portion  of  the 
pressure  aqueduct  system  recommended  by  the  Joint  Board  as  the  ultimate  solu- 
tion of  the  problem  of  distribution  of  water  in  the  District. 

The  Legislature  by  Chapters  240  and  455  of  1938  amended  Chapter  321  of  the 
Acts  of  1927  and  provided  for  the  annexation  of  the  town  of  Dana,  as  well  as 
certain  portions  of  Prescott  and  Greenwich,  to  the  town  of  Petersham,  and  the 
Commission  was  authorized  to  end  the  corporate  existence  of  the  town  of  Dana 
in  addition  to  the  three  towns  of  Enfield,  Greenwich  and  Prescott. 
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The  Commission  on  March  24,  1938  ordered  a  taking  of  about  120  square 
miles  of  land  within  the  Quabbin  Reservoir  area.  This  taking  embraced  the 
towns  of  Dana,  Enfield,  Prescott  and  Greenwich  and  included  for  the  most  part 
land  and  buildings  which  the  Commission  had  previously  acquired;  it  also  in- 
cluded such  other  property  necessary  for  the  construction  of  the  reservoir,  title 
to  which  had  not  been  passed  to  the  Commonwealth. 

This  taking  was  duly  recorded  on  March  28,  1938  in  the  Registries  of  Deeds 
in  the  Counties  of  Hampshire,  Franklin  and  Worcester  and  provides  a  complete 
record  in  each  county  for  the  convenience  of  the  public. 

Thirty  days  later,  on  April  28,  1938,  the  corporate  existence  of  these  four 
towns  ceased  and  as  provided  by  Chapter  321  of  the  Acts  of  1927,  and  amend- 
ments thereto,  the  Commission  acquired  all  the  property,  real  and  personal,  and 
other  assets  of  the  towns  and  assumed  all  the  liabilities  of  these  municipalities. 

The  Secretary  was  appointed  general  agent  of  the  Commission  to  liquidate 
and  terminate,  under  the  direction  of  the  Commission,  the  affairs  of  each  town 
as  speedily  as  possible.  The  duties  were  varied  as  it  was  necessary  to  carry  on 
schools  to  the  end  of  the  school  year ;  generally  oversee  the  collection  of  towns 
accounts  and  pay  proper  charges  against  the  towns,  deliver  to  the  Secretary  of 
State  such  documents  from  the  towns  as  by  law  were  required  to  be  so  delivered 
and  to  take  custody  of  and  preserve  vital  statistics,  voting  lists  and  other  town 
records  of  permanent  value. 

The  Commission  wishes  to  note  that  full  cooperation  was  received  from  other 
departments  of  the  Commonwealth  whereby  work  incident  to  the  closing  up  of 
those  towns  was  greatly  expedited.  In  view  of  the  fact  that  never  before  in  the 
history  of  the  Commonwealth  have  four  communities  lost  their  corporate  exis- 
tence at  one  and  the  same  time  and  their  affairs  liquidated,  it  is  a  source  of 
satisfaction  to  the  Commission  that  it  fulfilled  its  task  speedily  and  with  little 
or  no  friction. 

The  Commission  deems  it  of  interest  to  note  that  the  town  seals  of  these  four 
towns  have  been  given  to  the  custody  of  the  American  Antiquarian  Society 
where  they  will  be  properly  designated  and  permanently  exhibited  in  the  Soci- 
ety's building  at  Worcester,  Massachusetts,  and  further  that  such  papers,  pam- 
phlets and  other  historical  material  not  required  by  the  Secretary  of  State  or 
permanent  records  of  the  towns  have  also  been  given  to  its  custody,  and  will  be 
available  for  the  use  of  all  persons  interested. 

It  is  the  intention  of  the  Commission  for  the  convenience  of  the  public  to 
house  all  of  the  permanent  town  records  and  vital  statistics  required  to  be  pre- 
served by  law  in  fireproof  vaults  in  the  new  Administration  Buildings  of  the 
Commission  located  at  Belchertown,  Massachusetts,  (on  Massachusetts  highway 
designated  as  Route  No.  9),  and  to  that  effect  there  is  appended  at  the  end  of 
this  report  an  amendment  of  said  Chapter  240  of  the  Acts  of  1938. 

The  Commission  having  been  duly  advised  in  writing  by  the  Attorney  General 
that  it  was  within  the  scope  of  its  authority,  has  sponsored  two  WPA  sewer 
projects,  one  in  the  town  of  Holden  and  one  in  the  town  of  Rutland.  The  Com- 
mission will  furnish  such  materials  and  supplies  as  may  be  necessary  to  con- 
struct sanitary  sewers  in  said  towns  connecting  with  the  existing  main  line 
sewer  already  constructed  by  the  Commission  from  Rutland  to  Worcester,  and 
the  towns  will  furnish  the  necessary  land  therefor,  while  the  Federal  Govern- 
ment will  provide  the  labor.  By  these  systems  the  Ware  and  Wachusett  water- 
sheds will  be  relieved  of  a  substantial  and  growing  amount  of  pollution. 

The  clerical  force  of  the  Commission  was  increased  to  meet  the  requirements 
of  all  this  additional  work  by  two  clerks  who  were  added  to  assist  the  three 
special  agents  under  the  direction  of  the  Commission  who  continued  to  care  for 
the  property  acquired  by  the  Commission  in  the  Swift  and  Ware  River  areas. 

Real  estate  purchasing  agents  and  conveyancers  and  other  experts  were  em- 
ployed as  needed.  The  engineering  and  clerical  force  of  the  engineering  depart- 
ment averaged  148  employees  during  the  year.  The  maximum  number  employed 
at  any  one  time  by  contractors  on  the  various  construction  projects  during  the 
year  was  545  persons. 
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A  force  of  local  labor  of  103  persons  was  employed  during  the  year  in  forestry 
and  reforestation  work,  the  removal  of  bodies,  and  miscellaneous  work  for  clear- 
ing and  burning  brush  and  slash  on  the  area  below  the  future  reservoir  flow  line. 

11.     Engineering  Department 

Frank  E.  Winsor  continued  as  Chief  Engineer,  Karl  R.  Kennison  as  Assistant 
Chief  Engineer,  Walton  H.  Sears  as  Mechanical  Engineer,  Stanley  M.  Dore 
and  Charles  L.  Coburn  as  Associate  Civil  Engineers,  and  William  W.  Peabody 
as  Division  Engineer  of  the  Quabin  Reservoir  and  Aqueduct  Division  with  an 
office  at  Enfield,  Massachusetts.  The  Wayland- Weston  Division  was  established 
v^^ith  Coleman  C.  McCully  as  Division  Engineer,  covering  about  nine  miles  of 
the  easterly  portion  of  the  pressure  aqueduct,  with  an  office  in  Natick,  Massa- 
chusetts. The  Southborough-Framingham  Division  was  established  with  Fred- 
erick W.  Gow  as  Division  Engineer,  covering  about  nine  miles  of  the  westerly 
portion  of  the  pressure  aqueduct. 

At  the  request  of  the  Attorney  General,  consultants  were  employed  from  time 
to  time  when  necessary  in  the  preparation  of  data  for  the  defense  of  petitions  for 
damages  against  the  Commonwealth  and  for  the  collection  and  interpretation  of 
data  on  mill  and  water  power  damages,  and  on  the  design  of  the  dam  and  dike 
of  Quabbin  Reservoir  and  geological  data. 

III.  Offices 
The  office  of  the  Commission  and  of  the  Chief  Engineer  continued  on  the 
ninth  floor  of  the  Metropolitan  District  Commission  building  at  20  Somerset 
Street,  Boston.  Offices  at  various  places  on  the  work  were  occupied  from  time 
to  time  as  required  and  the  office  of  the  Quabbin  Reservoir  Division  and  labora- 
tories for  water  analysis  and  soil  testing  were  continued  at  Enfield.  The  office 
of  the  Wayland- Weston  Division  was  established  at  35  Main  Street,  Natick  and 
of  the  Southborough-Framingham  Division,  at  4  Walker  Street,  Marlborough. 

IV.     Real  Estate  and  Water  Rights 

The  Commission,  for  reservoir  purposes  and  sanitary  protection,  has  acquired 
a  total  to  date  of  approximately  80,135  acres  of  land  in  the  Swift  River  water- 
shed, and  for  sanitary  protection  and  construction  purposes  in  the  Ware  River 
watershed  a  total  of  about  14,751  acres.  The  Commission  during  the  year  from 
time  to  time  publicly  advertised  for  sealed  proposals  for  the  purchase  of  such 
standing  timber  as  remained  below  the  flow  line  of  Quabbin  Reservoir  and 
accepted  the  highest  bids  therefor. 

On  July  25  notice  was  sent  by  the  Commission  to  all  tenants  of  property 
owned  or  taken  by  the  Commission  within  the  Quabbin  Reservoir  area  that  the 
Commission  required  the  property  for  the  use  of  the  Commission.  Rentals  of 
property  within  the  area  then  ceased  with  the  exception  of  engineers  and  other 
persons  by  necessity  remaining  there. 

The  Commission  wishes  to  note  that  a  total  of  $962,932.83  has  been  collected 
by  the  Commission  in  sales  and  rentals  and  salvage  of  property  acquired  by  it 
from  the  inception  of  the  Commission  to  the  end  of  the  1938  fiscal  year. 

From  September  12  to  21,  rain  fell  almost  continuously  throughout  Central 
Massachusetts.  The  maximum  total  rainfall  on  the  Ware  Watershed  for  this 
period,  17.69",  was  reported  at  Hubbardston  and  the  maximum  total  rainfall  on 
the  Swift  Watershed  was  reported  as  14.29"  at  Enfield. 

On  September  21,  1938,  both  the  Ware  and  Swift  Rivers  were  at  flood  height. 
At  the  dam  of  the  Intake  Building  on  the  Ware  River  at  Coldbrook,  the  peak 
reached  at  11 :15  A.M.  was  14,000  cubic  feet  a  second  or  at  the  rate  of  6,283,000 
gallons  per  minute  or  9,050,000,000  gallons  a  day  or  ZYs  times  the  flood  during 
the  year  1936. 

While  no  damage  resulted  to  the  structures  of  the  Commission,  the  flood  made 
access  to  Coldbrook  impossible  except  by  walking  along  the  tracks  of  the  Ware 
River  Branch  of  the  Boston  &  Albany  Railroad. 
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On  the  Swift  River  high  water  prevailed  which  was  safely  taken  through  the 
diversion  tunnel,  which  as  in  1936  saved  the  works  of  the  Commission  in  the 
Swift  River  Valley  from  all  possible  damage. 

The  baffle  dam,  so  called,  at  Greenwich  Village  held  back  water  from  the  East 
Branch  of  the  Swift  River  and  temporarily  formed  a  large  lake  of  about  4,000,- 
000,000  gallons  extending  northwards  towards  Dana  and  North  Dana. 

This  lake  cut  off  the  main  North  and  South  highway  in  the  Swift  River 
Valley,  and  the  channel  excavated  by  the  Commission  in  1936  under  Contract 
No.  49  was  filled  and  carried  the  water  into  the  Middle  Branch  of  the  Swift 
River  in  that  part  of  the  former  town  of  Prescott  known  as  Soapstone.  This 
storage  of  the  water  reduced  materially  the  peak  of  the  flood  on  the  Swift  River, 
and  while  Bondsville,  Three  Rivers,  Ludlow  and  Chicopee  were  damaged  by  the 
flood,  still  greater  damage  would  have  otherwise  resulted. 

During  the  afternoon  of  September  21,  1938,  the  hurricane  struck  the  Ware 
and  Swift  River  Valleys.  No  material  damage  was  done  to  structures  of  the 
Commission  but  roads  not  already  cut  off  by  flood  were  made  impassable  by 
felled  trees  and  wires  and  during  the  night  of  the  twenty-first,  and  the  forty- 
eight  hours  following,  the  force  of  the  Commission  was  constantly  on  duty 
clearing  roads  and  repairing  means  of  communication  and  looking  after  the 
safety  and  security  of  those  remaining  in  the  Valley.  The  Commission  wishes 
to  thank  all  of  its  employees  who  during  both  the  flood  and  hurricane  worked  to 
make  possible  the  rapid  resumption  of  the  work  of  the  Commission  over  the 
wide  area  where  its  operations  are  carried  on. 

The  hurricane  felled  about  20,000,000  feet  of  merchantable  pine  timber  and  an 
unestimated  amount  of  other  smaller  timber  on  the  Quabbin  watershed  and 
3,000,000  feet  of  merchantable  pine  timber  on  the  Ware  River  watershed.  While 
the  Commission  immediately  engaged  in  salvage  operations  and  is  negotiating 
with  the  Federal  Government  for  the  sale  thereof,  the  hazard  of  fires  and  the 
preparation  of  the  area  for  reforestation  present  a  greatly  enlarged  task  on  both 
watersheds. 

V.  Ware  River  Supply 

No  water  was  diverted  from  the  Ware  River,  since  no  storage  is  available 
pending  the  completion  of  Quabbin  Reservoir. 

The  policy  of  publicly  advertising  for  bidders  on  all  construction  work  was 
continued  and  Contract  No.  64,  for  constructing  the  Service  Buildings  at  Shafts 
1  and  8  of  Quabbin  Aqueduct  in  the  towns  of  West  Boylston  and  Barre,  Massa- 
chusetts, was  advertised  just  prior  to  the  grant  of  Federal  P.W.A.  funds  as 
above  described.  The  three  low  bidders  all  agreed  to  accept  the  contract  as  a 
P.W.A.  contract  without  modification  of  the  bid  price  and  it  was  awarded  on 
October  25  to  Piatt  Contracting  Co.,  Inc.,  Cambridge,  Massachusetts.  Work  is 
in  progress  under  this  contract. 

Contract  No.  65,  for  installing  shaft  caps  and  aqueduct  control  valves,  Wa- 
chusett  Outlet  Building  at  Shaft  1  of  Quabbin  Aqueduct,  was  awarded  on 
September  22  to  the  Engineering  Service  and  Construction  Company.  Work  is 
in  progress  under  this  contract. 

VI.  Swift  River  Supply 

Reforestation  of  areas  above  the  flow  line  of  Quabbin  Reservoir  was  con- 
tinued, seed  beds  planted  and  transplanting  of  seedlings  carried  on.  The  Com- 
mission continued  its  policy  of  salvaging  young  pine,  spruce,  heiiilock,  laurel, 
azaleas,  etc.,  in  areas  which  are  to  be  flooded  by  Quabbin  Reservoir. 

Fire  lanes  were  kept  clear  above  the  flow  line  of  Quabbin  Reservoir  affording 
protection  to  the  transplants  set  out  on  the  watershed  of  Quabbin  Reservoir  as 
well  as  the  large  areas  of  standing  timber. 

The  Benjamin  Foster  Company  continued  work  under  Contract  No.  52,  for 
constructing  the  embankment  of  the  main  dam  of  Quabbin  Reservoir  in  the 
towns  of  Belchertown,  Enfield  and  Ware.  The  hydraulic  sluicing  operations 
were  completed,  the  central  portion  of  the  embankment  being  carried  to  about 
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elevation  530  or  to  the  future  flow  line  of  the  reservoir.  Approximately  3,605,000 
cubic  yards  out  of  a  total  of  3,695,000  cubic  yards  required  in  the  embankment 
under  this  contract  having  been  placed  to  date. 

Rich  Bros.  Construction  Co.  Inc.  completed  work  under  Contract  No.  56  for 
constructing  the  Administration  Buildings  at  the  main  dam  of  Quabbin  Reser- 
voir in  the  town  of  Belchertown. 

Contract  No.  60,  for  constructing  access  roads  at  Shaft  12,  was  awarded  on 
December  16  to  the  Middlesex  Construction  Company,  Framingham,  the  lowest 
bidder.   Work  under  this  contract  was  completed. 

P.W.A.  contracts  Nos.  61,  62  and  63  were  awarded  on  October  20  to  Coleman 
Bros.  Corp.,  Boston,  the  lowest  bidder,  for  clearing  portions  of  Quabbin 
Reservoir. 

Contract  No.  66,  for  constructing  regulating  dams  on  the  Middle  Branch  in 
New  Salem  and  on  the  East  Branch  in  Hardwick  and  Petersham,  was  advertised 
just  prior  to  the  grant  of  the  Federal  P.W.A.  funds  as  above  described.  The  three 
low  bidders  all  agreed  to  accept  the  contract  as  a  P.W.A.  contract  without 
modification  of  the  bid  price  and  this  contract  and  P.W.A.  contract  No.  72  for 
clearing  that  portion  of  the  Quabbin  Reservoir  site  adjacent  to  Contract  No.  66, 
were  both  awarded  on  October  20  to  the  C  &  R  Construction  Company,  Boston, 
the  lowest  bidder.    Work  is  in  progress  under  these  contracts. 

Contract  No.  88,  for  furnishing  and  storing  top  soil,  was  awarded  on  Novem- 
ber 3  to  Warner  Bros,  and  Goodwin,  Inc.,  Sunderland,  Massachusetts,  the  low- 
est bidder.   Work  is  in  progress  under  this  contract. 

VII.     Pressure  Aqueduct 
P.W.A.  Contract  No.  76,  for  making  core  borings  along  the  proposed  pres- 
sure aqueduct  locations,  was  awarded  on  October  20  to  Sprague  &  Henwood, 
Inc.,  Scranton,  Pennsylvania,  the  lowest  bidder.   Work  is  in  progress  under  this 
contract. 

VIII.     Weston  Aqueduct  Siphons 
P.W.A.  Contract  No.  7Z,  for  constructing  inverted  pipe  siphons  on  Weston 
Aqueduct,  was  awarded  on  November  9  to  the  Leo  Butler  Company,  Katonah, 
New  York,  the  lowest  bidder.   Work  is  in  progress  under  this  contract. 

IX.     General 

The  engineering  force  continued  its  studies  for  the  development  of  hydro- 
electric power  at  various  points  on  the  work.  No  electric  power  can  be  gener- 
ated, however,  until  the  completion  of  Quabbin  Reservoir  provides  the  necessary 
storage  of  water. 

Unprecedented  floods  occurred  in  September  but  no  important  damage  was 
done  to  the  Commission's  propert}'  or  to  the  work  under  construction. 

X.     Cemeteries 

The  Commission  has  continued  the  assignment  of  lots  in  the  new  Quabbin 
Park  Cemetery  and  1556  bodies  were  removed  from  the  Quabbin  Reservoir  area 
during  the  year,  of  which  1533  were  reinterred  in  Quabbin  Park  Cemetery.  To 
date  a  total  of  6180  bodies  have  been  removed  from  the  Quabbin  Reservoir  area; 
of  which  5236  were  reinterred  in  Quabbin  Park  Cemetery.  There  have  been 
16  original  burials  during  the  year  in  Quabbin  Park  Cemetery,  making  a  total 
to  date  of  133  original  burials  in  this  cemetery.  The  removal  of  bodies  from  the 
area  which  will  soon  be  flowed  by  Quabbin  Reservoir  is  practically  completed. 

Landscaping  and  maintenance  of  Quabbin  Park  Cemetery  have  been  carried 
on  during  the  year  and  studies  made  for  the  location  and  construction  of  a 
permanent  service  building. 

XL     Financial 
The  Commission  appends  hereto  a  statement  of  its  expenditures  and  disburse- 
ments for  the  fiscal  year,  and  from  the  date  of  its  appointment. 
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XII.     Recommendations 

The  Commission  having  made  its  general  taking  for  the  Quabbin  Reservoir 
area  and  for  the  past  year  been  engaged  in  winding  up  the  affairs  of  the  towns 
of  Dana,  Enfield,  Greenwich  and  Prescott,  have  determined  that  public  con- 
venience will  be  best  served  by  the  permanent  retention  of  the  vital  statistics 
and  other  official  papers  of  the  four  towns  by  the  Metropolitan  District  Commis- 
sion and  there  is  appended  hereto  a  draft  of  an  amendment  to  Chapter  321  of 
the  Acts  of  1927  in  substance  providing  for  this. 

The  Commission  further  have  determined  that  the  best  interests  of  those 
persons  interested  in  the  maintenance  of  Quabbin  Park  Cemetery  will  be  most 
satisfactorily  served  by  the  transfer  of  said  Cemetery  upon  completion  of  the 
work  of  the  Metropolitan  District  Water  Supply  Commission,  to  the  Metropoli- 
tan District  Commission;  and  a  draft  of  an  amendment  to  Chapter  321  of  the 
Acts  of  1927  in  substance  providing  for  the  same  is  annexed  to  this  report. 

XIII.     Other  Reports 
The  report  of  the  Chief  Engineer  is  herewith  presented. 
Respectfully  submitted, 

E.  C.  HULTMAN,  Chairman 

THOMAS  D.  LAVELLE,  Associate  Commissioner 
EDWARD  J.  KELLEY,  Associate  Commissioner 
20  Somerset  Street,  Boston,  Massachusetts. 
January  14th,  1939. 


DRAFT  OF  PROPOSED  LEGISLATION 

THE  COMMONWEALTH  OF  MASSACHUSETTS 


In  the  Year  One  Thousand  Nine  Hundred  and  Thirty-Nine 


An  Act  Providing  for  the  Permanent  Custody  by  the  Metropolitan 
District  Commission  of  the  Records  of  the  Towns  of  Dana,  Enfield, 
Greenwich  and  Prescott. 

WHEREAS,  The  deferred  operation  of  this  act  would  in  part  defeat  its  pur- 
pose, therefore  it  is  hereby  declared  to  be  an  emergency  law,  necessary  for  the 
immediate  preservation  of  the  public  convenience. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General  Court 
assembled,  and  by  the  authority  of  the  same  as  follows : 

Section  1.  Section  14  of  Chapter  321  of  the  Acts  of  1927  as  amended  by 
Section  5  of  Chapter  240  of  the  Acts  of  1938  is  hereby  further  amended  by 
striking  out  all  of  said  first  paragraph  of  said  Section  5  after  the  word  "pos- 
sible" in  line  22  and  inserting  in  lieu  thereof — Upon  the  final  liquidation  of  the 
affairs  of  the  towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  the  commission 
shall  provide  a  suitable  place  for  the  preservation  of  the  records  of  permanent 
value  of  the  towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  to  be  kept  by  them 
at  the  Administration  Buildings,  Belchertown,  Massachusetts,  until  the  comple- 
tion of  the  work  of  the  Metropolitan  District  Water  Supply  Commission  where- 
upon they  shall  turn  the  same  over  to  the  Metropolitan  District  Commission  to 
be  kept  and  preserved  at  the  site  of  Quabbin  Reservoir  for  public  convenience. 

The  secretaries  of  the  respective  commissions  having  custody  of  the  records, 
or  such  other  person  as  may  be  duly  authorized  by  said  commissions,  shall  issue, 
if  requested,  duly  authenticated  or  attested  copies  of  said  records  and  such  copies 
shall  have  the  same  evidentiary  value  as  they  would  have  had  in  the  event  that 
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they  were  issued  by  a  duly  elected  official  of  said  towns. — So  that  said  first  para- 
graph of  said  Section  5  of  Chapter  240  of  the  Acts  of  1938  shall  read  as  follows : 

Section  5.  Said  chapter  three  hundred  and  twenty-one  is  hereby  further 
amended  by  striking  out  section  fourteen  and  inserting  in  place  thereof  the  fol- 
lowing : — Section  14.  All  of  the  property  belonging  to  the  towns  of  Dana, 
Enfield,  Greenwich  and  Prescott  shall,  upon  the  annexation  of  said  towns,  to 
other  towns  by  authority  of  this  act,  vest  in  and  become  the  property  of  the 
commonwealth  for  the  benefit  of  the  metropolitan  water  district,  and  the  com- 
monwealth shall  succeed  to  all  the  rights,  claims  and  causes  of  action  of  each  of 
said  named  towns,  and  shall  assume  and  be  liable  for  all  the  debts,  obligations, 
trusts,  duties  and  liabilities  of  each  of  said  towns.  All  actions  and  causes  of 
actions  by  or  against  the  said  towns  of  Dana,  Enfield,  Greenwich  and  Prescott, 
pending  or  accrued,  when  such  annexation  takes  effect,  shall  survive,  and  may 
be  prosecuted  to  final  judgment  and  execution  by  or  against  the  commonwealth. 
All  books,  papers,  monies  and  other  property  in  the  possession  of  the  treasurer 
of  each  of  these  four  towns  or  of  any  town  officer  thereof  shall  be  turned  over  to 
the  commission  at  the  time  of  said  annexation,  and  the  commission  shall  wind 
up  and  liquidate  the  affairs  of  each  such  town  as  speedily  as  possible.  Upon  the 
final  liquidation  of  the  affairs  of  the  towns  of  Dana,  Enfield,  Greenwich  and 
Prescott,  the  Commission  shall  provide  a  suitable  place  for  the  preservation  of 
the  records  of  permanent  value  of  the  towns  of  Dana,  Enfield,  Greenwich  and 
Prescott,  to  be  kept  by  them  at  the  Administration  Buildings,  Belchertown, 
Massachusetts,  until  the  completion  of  the  work  of  the  Metropolitan  District 
Water  Supply  Commission  whereupon  they  shall  turn  the  same  over  to  the 
Metropolitan  District  Commission  to  be  kept  and  preserved  at  the  site  of  Quab- 
bin  Reservoir  for  public  convenience. 

The  secretaries  of  the  respective  commissions  having  custody  of  the  records, 
or  such  other  person  as  may  be  duly  authorized  by  said  commissions,  shall  issue, 
if  requested,  duly  authenticated  or  attested  copies  of  said  records  and  such  copies 
shall  have  the  same  evidentiary  value  as  they  would  have  had  in  the  event  that 
they  were  issued  by  a  duly  elected  official  of  said  towns. 

THE  COMMONWEALTH  OF  MASSACHUSETTS 


In  the  Year  One  Thousand  Nine  Hundred  and  Thirty-Nine 


An  Act  Providing  That  the  Care  and  Control  of  Quabbin  Park  Ceme- 
tery Be  Transferred  to  the  Metropolitan  District  Commission  Upon 
THE  Completion  of  the  Work  of  the  Metropolitan  District  Water 
Supply  Commission. 

Be  it  enacted  by  the  Senate  and  House  of  Representatives  in  General  Court 
assembled,  and  by  the  authority  of  the  same,  as  follows : 

Section  1.  Section  9  of  Chapter  321  of  the  Acts  of  1927  is  hereby  amended 
by  striking  out  all  of  the  first  paragraph  of  said  Section  9  after  the  word 
"therefor"  in  line  22  and  inserting  in  lieu  thereof — Any  such  general  burial 
ground  or  grounds  shall,  upon  the  completion  of  the  work  of  the  Commission, 
be  transferred  to  the  Metropolitan  District  Commission  and  said  transfer  shall 
include  the  transfer  of  any  trust  funds  established  for  the  benefit  or  care  of  the 
cemetery  or  lots  therin  which  contained  remains  thus  removed  to  such  general 
burial  ground — so  that  said  first  paragraph  of  said  Section  9  of  said  Chapter  321 
of  the  Acts  of  1927  shall  read  as  follows : — 

Section  9.  If  any  burial  ground,  cemetery,  grave  or  place  of  human  burial 
is  within  the  area  taken  in  fee  by  the  commission,  or  is  located  so  near  to  the 
reservoir  or  other  waterway  as  to  be  liable  to  pollute  or  reduce  the  quality  or 
value  of  any  such  waters  as  a  potable  water  supply,  the  commission  shall  remove 
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the  remains  found  in  any  such  burial  places.  The  Commission  may  agree  with 
the  next  of  kin,  or  other  persons  having  the  right  to  represent  or  dispose  of  such 
remains,  as  to  the  place  or  places  to  and  in  which  such  remains  shall  be  removed 
and  reinterred,  and  in  such  case  the  commission  may  pay  the  reasonable  cost  of 
a  burial  lot  and  shall  pay  the  expenses  reasonably  necessary  for  such  removal, 
including  the  removal  and  resetting  of  the  gravestones,  monuments  and  markers 
of  such  graves.  In  any  case  where  such  next  of  kin  or  other  persons  are  un- 
known or  unascertainable,  or  where  there  is  no  such  agreement,  the  commission 
shall  furnish  a  place  or  places  for  such  reburials,  and  may  establish  a  general 
burial  ground  or  grounds  therefor,  and  subject  to  the  provisions  of  section 
thirty-five  of  chapter  one  hundred  fourteen  of  the  General  Laws,  may  acquire 
by  purchase  or  otherwise  as  provided  by  this  act  any  lands  needed  therefor.  Any 
such  general  burial  ground  or  grounds  shall,  upon  the  completion  of  the  work 
of  the  Commission,  be  transferred  to  the  Metropolitan  District  Commission  and 
said  transfer  shall  include  the  transfer  of  any  trust  funds  established  for  the 
benefit  or  care  of  the  cemetery  or  lots  therein  which  contained  remains  thus 
removed  to  such  general  burial  ground. 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen  : — The  following  is  a  report  of  the  eng-ineering  department  for 
the  year  ending  November  30,  1938. 

Organization 

Early  in  the  year  the  Legislature  extended  the  scope  of  the  work  to  be  done 
by  this  Commission  so  as  to  include  portions  of  a  pressure  aqueduct  and  other 
work  in  accordance  with  recommendations  of  the  joint  board,  consisting  of  the 
Metropolitan  District  Water  Supply  Commission  and  the  Department  of  Public 
Health.  It  has  been  necessary  to  increase  the  engineering  organization  about 
47  per  cent  during  the  year  to  handle  the  work  of  additional  surveys  and  con- 
tracts in  connection  with  the  proposed  pressure  aqueduct. 

Karl  R.  Kennison,  Assistant  Chief  Engineer,  continued  in  charge  of  all  studies 
in  connection  with  the  general  plan  of  the  work  and  the  design  of  structures, 
preparation  of  contract  specifications,  contract  and  working  drawings. 

Charles  L.  Coburn  and  Stanley  M.  Dore,  Associate  Civil  Engineers,  continued 
their  general  supervision  of  the  detailed  work  of  the  office,  and  Walton  H.  Sears, 
Mechanical  Engineer,  continued  in  charge  of  the  collection  of  data  in  connection 
with  mill  and  water  power  damages.  They  have  assisted  in  the  preparation  of 
contract  specifications. 

William  W.  Peabody,  Division  Engineer,  continued  in  charge  of  the  Quabbin 
Reservoir  and  Aqueduct  Division.  Two  new  divisions  were  established,  the 
Wayland- Weston  Division,  October  7,  in  charge  of  Coleman  C.  McCully,  Divi- 
sion Engineer,  and  the  Southborough-Framingham  Division,  October  17,  in 
charge  of  Frederick  W.  Gow,  Division  Engineer. 

Charles  T.  Main,  consulting  engineer  of  Boston,  Thaddeus  Merriman,  consult- 
ing engineer  of  New  York,  Warren  J.  Mead,  geologist  of  Massachusetts  Insti- 
tute of  Technology,  and  other  experts  were  employed  from  time  to  time. 

The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer  at 
the  end  of  the  year  and  of  the  preceding  year  was  as  follows : 

Nov.   30,  Nov.   30, 

1937  1938 

Headquarters    Office,    Designing    Division       .......              52  46 

Coldbrook  Office,   Quabbin   Reservoir  and  Aqueduct  Div.        ....              11  14 

Enfield  Office,   Quabbin  Reservoir  and  Aqueduct   Div.   .....              88  98 

Marlborough  Office,   Southborough-Framingham   Division         ....                0  19 

Natick  Office,   Wayland-Weston   Division         .......                0  45 

Total    Engineering  Force       .  .  .  .  .  .  .  .  .  151  222 

The  maximum  force  during  the  year  was  222,  during  the  week  ending  Decem- 
ber 3,  1938.  The  minimum  force  was  132,  during  the  week  ending  April  16  and 
nine  weeks  ending  June  25.   The  average  force  for  the  year  was  148. 

Offices 
The  office  of  the  Chief  Engineer  and  Designing  Division  was  continued  in  the 
Metropolitan  District  Commission  Building  at  20  Somerset  Street,  Boston.  The 
offices  of  the  Quabbin  Reservoir  and  Aqueduct  Division  in  the  Ware  River 
intake  building  in  Coldbrook  and  in  the  property  of  the  Commonwealth  for- 
merly known  as  the  Frances  W.  Chandler  house  on  Quabbin  Road  in  Enfield, 
were  continued  throughout  the  year.  On  October  7,  the  Wayland-Weston  Divi- 
sion was  established  with  an  office  at  35  Main  Street,  Natick.  On  October  17, 
the  Southborough-Framingham  Division  was  established  with  an  office  at  4 
Walker  Street,  Marlborough.  Branch  offices  were  maintained  at  other  locations 
where  work  under  important  contracts  was  in  progress.  The  laboratories  for 
water  analysis  and  for  soil  testing  were  continued  in  the  property  of  the  Com- 
monwealth, formerly  known  as  the  Barlow  house,  in  Enfield. 
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Headquarters  Office 

Summary  of  the  Year's  Work 
Real  Estate. — Reports  and  recommendations  with  respect  to  the  purchase  of 
real  estate  for  the  Quabbin  Reservoir  and  its  sanitary  protection  were  submitted 
to  tlie  Commission  during  the  year  covering  1,482  acres,  making  a  total  reported 
on  to  date  of  86,013  acres.  Real  estate  taking  plans  were  prepared  and  filed 
March  28,  covering  the  entire  area  of  74,886  acres  within  the  general  taking  line 
adopted  by  the  Commission  September  2,  1937,  as  shown  on  a  map.  Accession 
24,665,  contained  in  the  special  repoi't  of  the  joint  board,  published  as  House 
Document  No.  262  of  1938.  A  summary  of  all  real  estate  acquired  for  the 
Quabbin  Reservoir  and  its  sanitary  protection  is  shown  in  an  appended  table. 

Acquisition  of  Real  Estate  for  Quabbin  Reservoir 

Title  Vested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.  30,   1938 10,344 

Total  to  Nov.   30,   1937  .  .  .  : 69,791 

Total  to  Nov.   30,   1938 80,135 

Options  outstanding  Nov.  30,  1938,  include  62  acres  outside  the  general  taking  line. 

Reports  and  recommendations  with  respect  to  the  purchase  of  real  estate  for 
sanitary  protection  in  the  Ware  River  watershed  above  the  intake  works  at 
Coldbrook  were  submitted  to  the  Commission  during  the  year  covering  2,072 
acres,  making  a  total  reported  on  to  date  of  23,352  acres. 

Acquisition  of  Real  Estate  for  Ware  River  Watershed  Protection 

Title  Vested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.  30,   1938     . 902 

Total  to  Nov.   30,    1937 13,849 

Total  to  Nov.  30,   1938 14,751 

Options  outstanding  Nov.  30,  1938  include  398  acres. 

An  appended  table  shows  all  real  estate  taking  plans  prepared  and  filed  during 
this  and  previous  years. 

Water  Diversion  Damage  Claims. — The  preparation  of  data  for  the  use  of 
attorneys  in  anticipated  water  diversion  cases  was  continued. 

Contracts  and  Specifications. — Contract  60,  for  constructing  access  roads  to 
Shaft  12  of  the  Quabbin  Aqueduct  in  the  towns  of  Hardwick  and  Greenwich, 
was  executed  January  6. 

Plans  and  specifications  were  prepared  for  Contracts  61,  62,  63  and  72,  PWA 
contracts,  for  clearing  portions  of  the  site  of  Quabbin  Reservoir  in  the  towns  of 
Belchertown,  Hardwick,  New  Salem,  Pelham,  Petersham,  Shutesbury  and 
Ware,  including  areas  which  were  in  the  former  towns  of  Dana,  Enfield,  Green- 
wich and  Prescott.  Contracts  61,  62  and  63  were  executed  October  20;  and 
Contract  72,  October  25. 

Plans  and  specifications  were  prepared  for  Contract  64,  a  PWA  contract,  for 
constructing  the  service  buildings  at  Shafts  1  and  8  of  Quabbin  Aqueduct  in  the 
towns  of  West  Boylston  and  Barre.   The  contract  was  executed  October  25. 

Plans  and  specifications  were  prepared  for  Contract  65,  for  installing  shaft 
caps  and  aqueduct  control  valves  and  for  constructing  appurtenant  works  in  the 
Wachusett  outlet  building  at  Shaft  1  of  Quabbin  Aqueduct  in  the  Town  of  West 
Boylston.   The  contract  was  executed  September  22. 

Plans  and  specifications  were  prepared  for  Contract  66,  a  PWA  contract,  for 
constructing  regulating  dams  on  the  Middle  Branch  of  the  Swift  River  in  the 
Town  of  New  Salem  and  on  the  East  Branch  of  the  Swift  River  in  the  Town 
of  Hardwick  and  in  the  former  Town  of  Dana,  now  Petersham.  The  contract 
was  executed  October  25. 

Contracts  68  and  69  were  prepared,  being  agreements  with  the  towns  of  Rut- 
land and  Holden  respectively,  under  which  the  Commission  will  sponsor  WPA 
projects,  and  will  furnish  the  necessary  materials,  supplies  and  engineering  serv- 
ices, required  for  the  construction  of  sanitary  sewerage  systems  in  these  towns. 
Contract  68  was  executed  October  3;  and  Contract  69,  August  31. 
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Plans  and  specifications  were  prepared  for  Contract  72),  a  PWA  contract,  for 
constructing  additional  inverted  pipe  siphons  on  the  Weston  Aqueduct  at  Sud- 
bury River  and  Happy  Hollow,  in  the  towns  of  Framingham  and  Wayland.  The 
contract  was  executed  November  17. 

Plans  and  specifications  were  prepared  for  Contract  74,  a  PWA  contract,  for 
constructing  the  Southborough  Tunnel,  Section  2  of  the  pressure  aqueduct,  in 
the  Town  of  Southborough.  The  contract  was  advertised  for  the  opening  of  bids 
on  December  15,  1938. 

Plans  and  specifications  were  prepared  for  Contract  76,  a  PWA  contract,  for 
making  core  borings  in  the  counties  of  Middlesex,  Norfolk,  Suffolk  and  Worces- 
ter.   The  contract  was  executed  October  21. 

Plans  and  specifications  were  prepared  for  Contract  85,  a  PWA  contract,  for 
furnishing  and  delivering  precast  steel-cylinder  reinforced  concrete  pressure 
pipe  in  the  towns  of  Southborough,  Framingham,  Wayland,  Natick  and  Weston. 
The  contract  was  advertised  December  1,  1938,  for  the  opening  of  bids  on 
December  19. 

Plans  and  specifications  were  prepared  for  Contract  88,  for  furnishing  and 
storing  top  soil  at  the  site  of  the  Quabbin  Dike  and  the  Quabbin  Park  Cemetery 
in  the  Town  of  Ware.   The  contract  was  executed  November  3. 

Working  drawings  for  Contracts  52,  56,  65  and  66  were  prepared  and  issued. 

Inspection  and  Tests. — E.  L.  Conwell  and  Company  continued  the  testing  of 
cement  until  December  31,  1937,  after  which  time  this  testing  was  done  by  the 
New  England  Inspection  Bureau,  as  well  as  the  testing  of  asphalt  waterproofing 
for  use  under  Contract  52,  structural  and  reinforcing  steel  furnished  under 
Contract  56,  stone  for  use  on  Contract  60  and  steel  castings  for  valves,  pressure 
relief  valve  connections  and  shaft  caps  to  be  installed  under  Contract  65.  The 
Worcester  Polytechnic  Laboratory  continued  the  testing  of  concrete  cylinders 
furnished  under  Contracts  52,  56  and  64.  Miscellaneous  steel  and  iron  for  use 
on  Contract  52,  stone  and  electrical  equipment  for  use  on  Contract  56,  and  iron 
and  steel  stop  shutters,  racks,  gate  valves  and  travelling  crane  purchased  for 
installation  in  the  Swift  River  intake  works  at  Shaft  12  and  in  the  release 
control  works  at  the  main  dam  were  inspected  by  the  engineering  force. 

Hydrographic  Data. — The  gaging  station  on  the  Ware  River  at  Coldbrook 
was  continued  in  cooperation  with  the  U.  S.  Geological  Survey. 

The  gaging  station  on  the  Chicopee  River  at  the  United  Electric  Light  Com- 
pany plant  at  Bircham  Bend  was  continued  in  cooperation  with  that  company 
and  the  U.  S.  Geological  Survey  until  it  was  destroyed  by  the  flood  in 
September. 

The  gaging  station  on  the  Swift  River  above  the  intake  to  the  stream  control 
tunnel  at  the  main  dam  was  continued  until  August  11. 

Cooperation  with  the  U.  S.  Geological  Survey  in  the  operation  and  mainte- 
nance of  the  gaging  stations  on  the  Swift  River  near  the  outlet  of  Pottapaug 
Pond  in  Hardwick  and  on  the  Connecticut  River  at  Thompsonville,  Connecticut, 
was  continued. 

Examination  of  the  waters  of  the  Ware,  Swift  and  Chicopee  rivers  included 
analyses  of  samples  taken  at  many  places  and  observations  of  flow  at  additional 
temporary  gaging  stations. 

Unprecedented  Floods 

On  September  20  to  26,  a  flood  occurred  on  the  Ware  watershed  that  far 
exceeded  any  that  has  occurred  within  the  memory  of  the  oldest  residents.  The 
peak  occurred  at  11  :15  A.M.  September  21,  being  at  the  rate  of  about  9,040 
million  gallons  per  da)^,  or  145  cubic  feet  per  second  per  square  mile  of  water- 
shed area.  This  peak  was  2%  times  the  peak  reached  during  the  flood  of  March, 
1936.  The  depth  of  flow  over  the  diversion  dam  was  7.28  feet.  Since  Wachusett 
Reservoir  was  full  at  the  time  and  Quabbin  Reservoir  not  yet  ready  to  begin 
storage  of  water,  no  diversion  at  the  Ware  River  intake  works  was  made. 

A  similar  unprecedented  flow  would  have  occurred  on  the  Swift  River  at  the 
main  dam  except  for  the  fact  that  the  East  Branch  Baffle  which  was  constructed 
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across  the  East  Branch  of  the  Swift  River  subsequent  to  the  1936  flood,  and 
recently  completed,  materially  reduced  the  flow  down  the  East  Branch,  retaining 
in  storage  a  quantity  estimated  at  over  4,000  million  gallons  from  about  50 
square  miles  of  watershed  area.  The  actual  peak  flow  past  the  main  dam  site 
through  the  stream  control  tunnel  occurred  at  11  A.M.,  September  22,  being  at 
the  rate  of  about  3,580  million  gallons  per  day,  or  29.8  cubic  feet  per  second  per 
square  mile  of  watershed  area. 

A  hydrograph  of  the  floods  on  the  Ware  River  at  Coldbrook  and  on  the  Swift 
River  at  the  main  dam  is  appended  hereto. 

Ware  River  Diversion 
No  water  was  diverted  into  Wachusett  Reservoir.    The  steel  bulkhead  and 
gates,  about  2,200  feet  west  of  Shaft  8,  prevent  any  diversion  of  the  Ware  River 
westerly.     This   bulkhead   will   be   removed   upon   the   completion   of   Quabbin 
Reservoir. 

Sewage  Diversion  from  Ware  River  Watershed 
The  Rutland-Holland  Sewer  continued  in  operation.  During  the  fiscal  year 
of  the  City  of  Worcester,  which  includes  the  12  months  ending  December  31, 
1938,  57,863,000  gallons  of  sewage  were  discharged  into  the  sewerage  system  of 
the  City  of  Worcester,  of  which  29,795,000  gallons  came  from  the  U.  S.  Veter- 
ans Hospital. 

Investigation  of  Distribution  System 

Work  was  continued  in  accordance  with  the  requirements  of  Chapter  48  of 
the  Resolves  of  1936,  relative  to  improving  the  distribution  of  water  and  more 
adequately  preventing  pollution  of  the  sources  of  water  supply  of  the  Metropoli- 
tan Water  District.  An  engineering  report  to  the  joint  board,  consisting  of  the 
Metropolitan  District  Water  Supply  Commission  and  the  Department  of  Public 
Health,  was  completed.  The  board's  report,  dated  December  1,  1937,  was  filed 
as  required  by  the  resolve  and  was  later  published  by  the  Legislature  as  House 
Document  No.  262  of  the  year  1938.  Following  the  publication  of  the  report, 
further  studies  were  made  and  additional  data  prepared  for  the  benefit  of  com- 
mittees of  the  Legislature. 

Contract  58. — Contract  58,  with  the  Pennsylvania  Drilling  Company,  for  mak- 
ing core  borings  in  the  counties  of  Middlesex,  Norfolk,  Suffolk  and  Worcester, 
to  obtain  data  for  the  report,  was  completed  December  3,  1937. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
$1,173.54,  the  final  estimate  dated  December  18,  1937,  being  for  $50,944.65. 

Portion  of  Work  Under^W^fhi' 
Under  the  provisions  of  the  legislation  in  Chapter  501  of  the  Acts  of  1938, 
certain  parts  of  the  work  necessary  to  complete  Quabbin  Reservoir  and  the 
Swift  supply  as  well  as  certain  portions  of  a  pressure  aqueduct  and  appurte- 
nances recommended  by  the  joint  board  in  House  262,  are  being  financed  with 
the  aid  of  two  grants  by  the  Federal  Emergency  Administration  of  Public 
Works,  all  which  work  is  required  to  be  completed  ready  for  operation  on  or 
before  June  30,  1940,  as  follows : 

PWA  Docket  No.  Mass.  1520-F,  Mass.  State  Project  D-202 
Weston  Aqueduct  siphons,  additional  pipe  lines. 
Cleaning  and  lining  existing  pipe  in  these  siphons. 
Purchase  of  miscellaneous  equipment. 

■WPA  Docket  No.  Mass.  1551-F,  Mass.  State  Project  D-208. 
Clearing  Quabbin  Reservoir  site. 
Concrete  dams  to  control  shallow  flowage  on  the  Middle  and  East  branches 

of  the  Swift  River. 
Quabbin  Hill  Road  between  main  dam  and  dike. 
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Service  buildings  at  Ware  River  intake  and  Wachusett  outlet  of  Quabbin 
Aqueduct. 

Core  borings  along  pressure  aqueduct  line. 

Pressure  tunnel  section  of  the  pressure  aqueduct  under  Sudbury  Reservoir. 

Purchase  of  precast  concrete  pipe  for  cut-and-cover  pressure  aqueduct. 

Construction  of  cut-and-cover  section  of  the  pressure  aqueduct  from  Wa- 
chusett Aqueduct  terminal  chamber  to  Weston  Aqueduct  supply  mains. 

New  high-level  distributing  reservoir. 

Purchase  of  pumps,  valves,  stop  logs  and  miscellaneous  equipment. 

Spot  Pond  by-pass. 

Design  of  Structures 

Main  Dam  and  Spilhvay. — Studies  were  continued  of  the  materials  in  the 
main  dam  embankment  as  revealed  by  tests  of  samples  taken  periodically  from 
the  embankment,  including  samples  from  the  observation  wells  in  the  interior 
of  the  impervious  core,  as  a  guide  in  the  proper  control  of  borrow  pit  materials 
used  in  the  hydraulic  sluicing.  Studies  were  made  of  the  spillway  channel,  de- 
signed to  discharge  under  the  stone  arch  bridge  which  carries  the  east  access 
road  across  the  channel. 

Dike  Emhankment. — Studies  were  made  and  designs  completed  for  monumen- 
tal boulders  which  were  selected  from  rejects  at  the  quarr}'  site  and  installed  in 
central  ffrass  plots  at  the  two  ends  of  the  dike. 

Main  Dam  Intake  JVorks. — Studies  were  continued  of  the  requirements  for 
equipment  at  the  main  dam  intake.  One  48-inch  gate  valve,  one  48  x  72-inch 
sluice  gate  and  one  3-ton  crane  were  purchased  for  installation  in  the  intake 
works.  Also,  two  36-inch  gate  valves  were  purchased  for  temporary  installation 
in  the  siphon  designed  for  by-passing  the  Swift  River  during  the  operation  of 
plugging  the  stream  control  conduit. 

Power  Development  at  Main  Dam  Outlet  Works. — Studies  were  continued  of 
the  requirements  of  hydroelectric  power  development  at  the  outlet  works  down- 
stream from  the  stream  control  tunnel  at  the  main  dam,  and  designs  were 
continued  for  these  outlet  works.  One  60-inch,  one  48-inch  and  three  36-inch 
gate  valves,  and  one  48-inch,  one  24-inch  and  one  12-inch  Dow-disc  regulating 
valves  were  purchased  for  installation  in  the  outlet  works. 

Roads. — Studies  were  made  of  the  location  of  a  highway  between  the  main 
dam  and  dike  via  Quabbin  Hill. 

Quabbin  Park  Cemetery. — Studies  and  designs  were  completed  for  a  memorial 
gateway  which  was  constructed  at  the  entrance  to  Quabbin  Park  Cemetery. 

Shallozv  Flozvage. — Studies  and  designs  were  completed  of  low  dams  to  main- 
tain the  water  level  in  areas  of  shallow  flowage  on  the  margins  of  Quabbin 
Reservoir.  One  dam,  on  the  upper  end  of  the  Middle  Branch  of  the  Swift 
River,  includes  a  circular  spillway  about  135  feet  long  and  2Z  feet  high  with 
crest  at  the  reservoir  flow  line,  elevation  530.  The  other  dam,  on  the  East 
Branch  below  the  outlet  of  Pottapaug  Pond,  includes  a  circular  spillway  about 
135  feet  long  and  17  feet  high.  The  crest  is  at  approximately  the  elevation  of 
the  reservoir  flow  line  but  was  designed  slightly  V-shaped  in  cooperation  with 
the  U.  S.  Geological  Survey,  which  plans  to  use  it  as  a  control  for  automatic 
gaging  of  the  flow  of  the  stream. 

Shajt  8.  Ware  River  Intake  Works. — Studies  and  designs  were  completed 
for  a  service  building  adjacent  to  the  intake  building  which  will  include  space 
for  garaging  3  trucks,  a  greasing  pit,  storeroom  and  public  toilets. 

Shaft  4  of  Quabbin  Aqueduct. — Studies  were  completed  and  designs  made  for 
a  gasoline-driven  2-ton  hoist  which  was  purchased  and  installed  in  the  head 
house  making  it  unnecessary  to  continue  the  unsatisfactory  use  at  this  shaft  of 
an  automobile  hoist. 

Quinapoxet  River  Diversion. — Studies  were  continued  relative  to  diverting 
into  the  aqueduct  at  Shaft  2  the  waters  of  the  Quinapoxet  River  for  storage  in 
Quabbin  Reservoir. 
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Shaft  1.  Wachiisett  Outlet  Works. — Studies  and  designs  were  completed  for 
gates  to  control  the  discharge  from  Quabbin  Aqueduct  into  Wachusett  Reser- 
voir. The  installation  includes  a  90-inch  shaft  cap  with  24-inch  opening  and 
removable  cover,  and  an  extension  of  the  lower  of  the  two  90-inch  shaft  outlets. 
Two  72-inch  Dow-disc  regulating  valves  in  the  extension  discharge  beneath  the 
outer  building  wall  horizontally  into  Wachusett  Reservoir  below  the  water 
surface.  These  two  valves  are  designed  for  slow  closure  and  are  in  series,  one 
being  electrically  operated  and  intended  for  regular  use  in  controlling  the  rate 
of  discharge  and  the  other  being  hand  operated  and  acting  as  a  guard  gate.  The 
installation  also  includes  three  24-inch  Lombard-type  pressure  relief  valves 
designed  to  prevent  excessive  water  hammer  in  any  possible  contingency.  The 
upper  of  the  two  shaft  outlets,  to  which  the  penstock  of  a  future  water  turbine 
would  be  connected,  is  designed  to  be  temporarily  closed  by  a  90-inch  cover  of 
the  same  design  as  the  shaft  cap,  a  24-inch  gate  valve  and  a  24-inch  bursting 
plate. 

Wachusett  Outlet  Buildings. — Studies  and  designs  were  completed  for  a  serv- 
ice building  adjacent  to  the  shaft  outlet  building  which  will  include  space  for 
garaging  2  trucks,  a  storeroom,  public  toilets  and  a  heating  plant  which  can 
serve  the  shaft  outlet  building  as  well  as  the  service  building. 

Diversion  of  Industrial  Wastes. — Studies  were  continued  of  methods  of  dis- 
postal  of  objectionable  wastes  including  diversion  into  the  Rutland-Holden 
Sewer  constructed  under  Contract  39.  Materials  and  equipment  were  requisi- 
tioned for  use  on  two  WPA  projects,  for  which  the  Commission,  as  sponsor,  will 
purchase  such  materials  and  equipment.  One  project  is  for  the  construction  of 
a  sewerage  system  in  the  Town  of  Rutland  and  the  other  in  the  Town  of  Holden, 
both  of  which  will  discharge  into  the  Rutland-Holden  Sewer  at  three  or  more 
points.  Studies  and  designs  were  made  for  the  layout  of  these  systems  and  for 
a  measuring  station  to  be  installed  in  the  Rutland-Holden  Sewer  at  the  Rutland- 
Holden  town  line.  From  this  and  other  existing  measuring  stations  the  quanti- 
ties discharged  into  the  sewer  bv  these  two  towns  can  be  determined. 

Weston  Aqueduct  Siphons. — Studies  and  designs  were  made  of  additional  pipe 
lines  necessary  to  be  added  to  the  Sudbury  River  and  Happy  Hollow  siphons  to 
bring  the  Weston  Aqueduct  up  to  its  designed  capacity.  The  original  design 
included  three  7-foot  steel  pipes  in  each  of  these  siphons,  of  which  only  one  was 
built.  Studies  indicated  that  a  single  additional  pipe  line  in  each  siphon,  104 
inches  in  diameter  and  mortar-lined  to  prevent  deterioration  will  satisfactorily 
meet  the  requirements,  particularly  if  the  existing  pipe  is  cleaned  and  lined  with 
cement  mortar  to  prevent  further  deterioration  to  restore  its  original  capacity. 
The  aqueduct  was  unwatered  and  the  pipes  in  the  siphons  entered  for  inspection 
August  10.  The  interior  was  found  very  badly  tuberculated,  some  of  the  pits 
beneath  the  tubercules  being  i4-inch  deep.  The  outside  of  the  pipe  was  exam- 
ined in  several  places  and  found  to  be  in  good  condition.  The  pipe  crossing  the 
Sudbury  River  is  constructed  as  a  self-supporting  arch  in  which  there  are  small 
leaks  due  to  expansion  and  contraction  at  the  joints.  The  new  pipe  is  designed 
to  be  laid  beneath  the  bed  of  the  river. 

Pressure  Aqueduct  Line. — Studies  were  made  of  the  location,  type  and  dimen- 
sions of  a  pressure  aqueduct  and  appurtenances  to  be  constructed  from  the  Wa- 
chusett Aqueduct  terminal  chamber  in  Northborough  to  the  Weston  Aqueduct 
supply  mains  in  Weston,  as  a  part  of  the  proposed  plan  for  pressure  distribution 
to  the  District.  Restrictions  on  the  cost  will  make  it  necessary  to  construct  this 
entire  line  west  of  the  Charles  River,  over  18  miles  long,  as  a  cut-and-cover 
surface  line  with  the  exception  of  three  miles  in  tunnel  underneath  the  Sudbury 
Reservoir.  This  pressure  aqueduct  will  take  its  pressure  from  an  equalizing 
basin  at  the  outlet  of  Wachusett  Aqueduct,  the  spillway  level  of  which  will  be 
about  elevation  278.5  above  Boston  City  Base  and  the  normal  maximum  operat- 
ing level  of  which  will  be  about  elevation  278.  In  the  line  west  of  the  Charles 
River,  will  be  included  a  new  distributing  reservoir  in  the  Town  of  Weston,  the 
normal  maximum  operating  level  of  which  will  be  about  elevation  272.  This  is 
only  one  foot  higher  than  the  flow  line  of  the  present  Middlesex  Fells  Reservoir 


P.D.  147  15 

on  the  northern  high  service,  which  can  be  enlarged  and  lowered  for  use  in 
connection  with  the  proposed  future  tunnel  loop  under  the  District,  and  11  feet 
higher  than  the  present  Fisher  Hill  Reservoir  of  the  southern  high  service.  The 
proposed  operation  of  this  future  system  is  described  in  the  report  of  the  joint 
board,  House  262,  1938.  Studies  of  the  proposed  water  supply  needs  indicate 
the  desirability  of  constructing  that  portion  of  the  line  east  of  Sudbury  Dam  in 
two  stages,  that  is,  as  a  single  line  of  a  diameter  smaller  than  may  be  required  in 
the  future,  with  provision  for  a  future  parallel  line,  the  installation  of  which 
could  be  delayed  to  an  indeterminate  extent  by  temporary  pumping  under  peak 
load  conditions. 

Section  1  of  Pressure  Aqueduct. — Studies  and  designs  were  made  for  Section 
1  of  the  pressure  aqueduct  consisting  of  ( 1 )  the  diversion  of  local  drainage  from 
a  section  of  the  present  open  channel,  about  2,500  feet  long,  just  downstream 
from  the  Wachusett-Aqueduct  terminal  chamber,  which  will  act  as  an  equalizing 
basin  between  the  Wachusett  grade-line  aqueduct  and  the  pressure  aqueduct. 
This  basin  will  have  a  capacity  of  about  1^  million  gallons  per  foot  of  draft. 
An  emergency  overflow  spillway  will  be  built  across  the  open  channel,  with  crest 
at  about  elevation  278.5,  discharging  into  the  existing  open  channel  any  water 
released  from  Wachusett  Dam  through  Wachusett  Aqueduct  which  is  not  taken 
into  the  pressure  aqueduct.  Drainage  channels  will  be  constructed  on  either  side 
of  this  equalizing  basin  and  discharge  their  flows,  including  heavy  flood  run-offs, 
into  the  existing  open  channel  below  the  overflow  dam;  (2)  a  cut-and-cover 
aqueduct  consisting  of  about  9,700  feet  of  12'-6"  pipe  extending  from  intake 
works  just  above  the  overflow  dam  to  a  convenient  point  on  the  west  side  of  Sud- 
bury Reservoir  and  as  close  to  it  as  topographic  conditions  will  permit.  This 
section  of  the  aqueduct  will  be  constructed  practically  at  the  hydraulic  grade  line. 
It  is  designed  with  connections  to  permit  future  extension  to  Wachusett  Reser- 
voir when  and  if  it  becomes  necessary  to  supplement  the  capacity  of  the  existing 
Wachusett  Aqueduct  and  acordingly  is  designed  to  take  such  additional  pressure 
as  it  may  be  required  to  sustain  under  such  future  conditions.  Studies  indicate 
the  most  economical  type  of  satisfactory  permanent  construction  of  this  line  will 
consist  of  precast  units  of  steel-cylinder  reinforced  concrete  pipe. 

Section  2  of  Pressure  Aqueduct.  Soutliborougli  Tunnel. — Studies  and  de- 
signs were  made  for  Section  2  of  the  pressure  aqueduct  consisting  of  about  3.0 
miles  of  14-foot  tunnel  passing  beneath  Sudbury  Reservoir  to  a  point  below  the 
Sudbury  Dam.  On  account  of  the  PWA  requirements  for  early  completion,  this 
tunnel  is  designed  to  be  constructed  from  four  shafts,  the  maximum  distance 
between  shafts  toeing  about  1.05  miles.  Shaft  1  at  the  west  end  is  designed  as  a 
downtake  shaft  through  which  water  enters  the  tunnel  from  the  cut-and-cover 
aqueduct  in  Section  1.  Shaft  3  is  designed  to  act  as  an  emergency  spillway,  the 
overflow  being  into  Sudbury  Reservoir.  The  top  of  the  shaft  is  designed  to 
permit  raising  the  elevation  of  this  spillway  if  at  some  future  time  the  pressure 
aqueduct  is  extended  westerly  to  a  connection  with  Wachusett  Reservoir. 

Shaft  4,  at  Sudbury  Dam,  is  designed  as  an  uptake  shaft  to  deliver  water  from 
the  tunnel  to  the  cut-and-cover  aqueduct  in  Section  3.  This  shaft  is  very  similar 
in  design  to  Shaft  1  of  the  existing  Quabbin  Aqueduct  at  the  point  where  the 
latter  discharges  into  the  upper  end  of  Wachusett  Reservoir.  The  uptake 
contains  a  108"  x  69"  Venturi  meter.  It  is  sealed  into  the  ledge  and  has  two 
branches  at  the  top,  one  to  the  cut-and-cover  aqueduct  which  is  proposed  to  be 
built  at  this  time  and  the  other  permitting  connection  to  a  future  parallel  line,  if 
required.  In  addition  to  the  wet  well,  there  is  also  a  dry  well  with  a  pump  cham- 
ber at  the  bottom  for  unwatering  the  tunnel.  The  design  of  this  dry  well  and 
pump  chamber  is  very  similar  to  the  corresponding  one  on  the  Quabbin  Aque- 
duct. In  fact,  it  is  planned  to  use  the  same  900-horsepower  motor  lowered  into 
the  shaft  with  a  crane  in  the  same  way.  Two  24-inch  pressure  relief  valves  simi- 
lar in  every  respect  to  those  on  Quabbin  Aqueduct  will  be  installed,  discharging 
into  the  river  below  the  dam.  Gates  will  be  provided  for  regulating  the  flow 
to  the  District  through  the  new  pressure  aqueduct.  The  entire  works  at  the  shaft 
head  will  be  housed  in  a  building  situated  on  the  grounds  just  below  the  dam. 
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A  connection  will  be  provided  from  the  shaft  head  to  the  two  60-inch  pipes 
which  are  now  used  to  conduct  the  water  from  two  water  wheels  in  the  power 
house  on  Sudbury  Dam  to  the  upper  end  of  Weston  Aqueduct.  Upon  the  com- 
pletion of  these  connections,  and  of  the  additional  pipe  lines  in  the  Weston 
Aqueduct  siphons,  it  will  be  possible  in  an  emergency  to  utilize  the  total  de- 
signed capacity  of  Weston  Aqueduct,  supplying  water  to  this  aqueduct  either 
from  the  new  pressure  tunnel  under  Sudbury  Reservoir,  or  as  at  present  from 
the  Sudbury  Reservoir.  It  will  also  be  possible  in  an  emergency  to  supply  the 
new  pressure  aqueduct  directly  from  Sudbury  Reservoir  which  will  be  held  in 
reserve  for  such  emergency  use.  Except  for  such  use  of  these  connections  as 
may  be  required  in  emergencies,  the  supply  to  the  District  will  come  entirely 
from  Wachusett  Reservoir  through  the  new  pressure  aqueduct,  and  a  portion  of 
this  supply  can  be  delivered  to  the  District  through  the  existing  Weston  Aque- 
duct to  such  extent  as  may  be  found  economical  in  order  to  utilize  the  capacity 
of  the  existing  supply  lines  to  the  District  from  this  aqueduct. 

Access  to  the  tunnel  can  be  had  through  manholes  provided  at  Shafts  1  and  4, 
and  also  in  emergencies  from  Shafts  2  and  3,  the  tops  of  which  are  designed 
similar  to  the  construction  shafts,  3,  5,  6,  7,  10  and  11  of  Quabbin  Aqueduct, 
with  removable  slabs  protected  by  earth  cover  and  with  vents  designed  to  pass 
air  freely  but  to  prevent  pollution. 

Electric  Power  for  Construction. — Studies  were  made  of  the  power  require- 
ments of  contractors,  particularly  for  the  construction  of  the  proposed  tunnel 
under  Sudbury  Reservoir.  Agreements  were  made  with  the  Metropolitan  Dis- 
trict Commission,  New  England  Power  Company  and  Boston  Edison  Company 
for  the  use  of  power  generated  in  the  District's  power  plants  at  Wachusett  and 
Sudbury  dams  and  for  supplementary  power  from  the  lines  of  the  power  com- 
panies, at  rates  which  make  it  possible  for  the  Commission's  contractors  to  ob- 
tain electric  power  at  Sudbury  Dam  at  $0,007  per  kilowatt  hour. 

Pressure  Aqueduct  East  of  Sudbury  Dam. — Studies  and  designs  were  made 
for  the  pressure  aqueduct  between  the  uptake  shaft  at  Sudbury  Dam  and  down- 
take  shaft  which  will  later  be  constructed  near  the  Charles  River.  Cost  studies 
were  made  of  various  types  of  construction  of  large  pipe  lines.  This  line  as  de- 
signed will  consist  of  about  13  miles  of  11 '-6"  pipe,  constructed  of  precast  units  of 
steel-cylinder  reinforced  concrete  pipe.  This  length  will  be  divided  into  four  lay- 
ing contracts:  Section  3,  about  3.1  miles  from  Sudbury  Dam  to  Edgell  Road; 
Section  4,  about  3.4  miles  further  to  Old  Connecticut  Path ;  Section  5,  about  3.4 
miles  further  to  Winter  Street  and  Section  6  extending  about  0.9  mile  further 
to  the  proposed  distributing  reservoir  and  about  2.2  miles  easterly  from  the  res- 
ervoir to  the  river.  Section  6  will  have  in  addition  to  the  distributing  reservoir 
a  7-foot  diameter  connection  extending  about  Vs  mile  north  from  the  aqueduct  to 
the  existing  Weston  Aqueduct  supply  mains  and  a  short  distance  still  further  to 
the  Weston  Aqueduct  terminal  chamber. 

This  connection  will  permit  delivery  direct  from  Wachusett  Reservoir  and  the 
discontinuance  of  the  use  of  Sudbury  Aqueduct  as  soon  as  this  portion  of  the 
pressure  aqueduct  is  completed.  However,  the  existing  pipe  lines  from  Weston 
Aqueduct  and  the  distributing  reservoirs  and  supply  lines  of  the  southern  high 
service  will  be  taxed  to  their  capacity  during  the  next  few  years  or  until  the 
pressure  tunnel  can  be  completed  from  the  downtake  shaft  at  the  Charles  River 
to  Chestnut  Hill.  Upon  such  completion,  the  use  of  Chestnut  Hill  Reservoir  and 
pumping  at  Chestnut  Hill  can  be  discontinued.  The  7-foot  connection  between 
the  pressure  aqueduct  line  and  Weston  Aqueduct  also  will  then  provide  an  emer- 
gency connection  directly  from  Weston  Aqueduct  by  way  of  the  pressure  tunnel 
to  Chestnut  Hill. 

Aerial  Photographs. — An  aerial  survey  was  made  of  the  entire  aqueduct  line 
between  the  Sudbury  Dam  and  the  Charles  River,  scale  1  inch=about  400  feet, 
and  a  mosaic  map  prepared  consisting  of  5  sheets,  each  approximately  38  by  33 
inches  and  each  covering  an  area  approximately  2.9  by  2.5  miles.  The  photo- 
graphs were  taken  by  the  101st  Photo  Section,  26th  Division  Air  Service. 
Massachusetts  National  Guard. 
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A^ezv  Distributing  Reservoir. — Studies  and  designs  were  made  for  the  new 
distributing  reservoir  with  a  capacity  of  approximately  130  million  gallons,  or 
about  13  million  gallons  in  the  upper  foot.  This  reservoir  with  its  flow  line  at 
about  elevation  272  will  permit  a  future  connection  to  be  made  with  a  similar 
reservoir  at  a  slightly  lower  elevation  in  the  Middlesex  Fells  as  soon  as  condi- 
tions warrant  completion  of  the  pressure  tunnel  loop  under  the  District,  as 
recommended  by  the  joint  board  in  House  262,  at  which  time  pumping  to  the 
northern  high  service  from  Spot  Pond  can  also  be  discontinued.  Until  the  com- 
pletion of  the  pressure  tunnel  loop,  this  new  distributing  reservoir  will,  by  a  new 
pressure  tunnel  to  Chestnut  Hill,  serve  the  southern  high  service  with  some 
reinforcement  from  the  Waban  Hill  and  Fisher  Hill  reservoirs. 

Maintenance  of  Records 

Photographic  Records. — The  taking  of  moving  pictures  from  time  to  time  to 
illustrate  the  progress  of  the  work  was  continued. 

Cemetery  Records. — Records  of  assignment  of  lots  and  interments  in  Quabbin 
Park  Cemetery  and  of  the  general  removal  of  bodies  from  existing  cemeteries  in 
the  reservoir  area  were  maintained. 

Cost  Records. — Assistance  was  given  to  the  Secretary's  office  in  the  appor- 
tioning of  costs  and  the  preparation  of  financial  statements.  Time  and  cost 
records  covering  all  operations  under  PWA  grants  were  maintained. 

Inventories. — Inventory  records  of  tools  and  equipment  in  the  Commission's 
offices  and  storehouses  were  kept  up  to  date. 

Wayland- Weston  Division 
The  Wayland-Weston  Division  was  established  October  7,  with  headquarters, 
occupied  October  10,  in  the  Hogan  Block,  35  Main  Street,  Natick.  This  divi- 
sion, until  the  establishment  of  the  Southborough-Framingham  Division  on 
October  17,  was  in  charge  of  preliminary  investigations,  surveys,  and  field  work, 
in  connection  with  the  proposed  pressure  aqueduct  east  of  the  Wachusett  Aque- 
duct terminal  chamber;  and  since  the  establishment  of  the  Southborough- 
Framingham  Division,  is  in  charge  of  the  easterly  portion  of  this  aqueduct  line 
consisting  of  the  section  east  of  Edgell  Road,  Framingham,  including  the  new 
distributing  reservoir  in  Weston,  and  also  of  the  construction  of  additional  pipe 
lines  in  the  Sudbury  River  and  Happy  Hollow  siphons  on  the  Weston  Aqueduct. 
Prior  to  the  establishment  of  the  division  in  Natick,  temporary  field  offices  for 
work  on  the  pressure  aqueduct  line  were  made  available  at  the  terminal  chamber 
of  Wachusett  Aqueduct  and  in  the  caretaker's  quarters  at  Lake  Cochituate, 
through  the  courtesy  of  Superintendent  Allardice  of  the  Wachusett  Division  and 
of  Superintendent  Aubey  of  the  Sudbury  Division,  respectively,  of  the  Metro- 
politan District  Commission. 

Miscellaneous  Office  Work 
Traverse  lines  were  calculated,  reduced,  and  plotted  on  the  coordinate  system 
previously  established  by  the  Metropolitan  District  Commission  for  work  along 
the  Wachusett  and  Weston  aqueducts.  Contour  maps  were  prepared  of  the  areas 
along  the  cut-and-cover  portions  of  the  pressure  aqueduct  and  at  the  tunnel  shaft 
heads.   Real  estate  calculations  and  plans  are  in  progress. 

Miscellaneous  Field  Work 
Topography  was  taken  at  the  four  shaft  sites  of  the  Southborough  Tunnel  to 
determine  the  areas  required  for  the  disposal  of  tunnel  spoil  and  for  the  treat- 
ment of  drainage  from  the  Contractor's  operations.  The  center  line  of  the  tunnel 
was  taped,  a  distance  of  3.0  miles,  and  the  surface  profile  taken,  including  sound- 
ings in  Sudbury  Reservoir,  the  tunnel  line  being  carried  across  Sudbury  Reser- 
voir by  triangulation.  Real  estate  surveys  were  made  for  property  takings  at  the 
shaft  sites  and  for  a  strip  50  feet  wide  along  the  tunnel  line.  The  surveys  in- 
cluded the  location  of  many  buildings  in  Southborough. 
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Topography  was  taken  of  areas  on  both  sides  of  the  open  channel  for  a  dis- 
tance of  about  one-half  mile  easterly  from  the  Wachusett  Aqueduct  terminal 
chamber. 

Topography  surveys  were  completed  over  about  10.6  miles  of  the  cut-and- 
cover  portions  of  the  pressure  aqueduct.  Cutting  and  staking  of  the  line  and  real 
estate  surveys  are  in  progress.  Levels  were  run  at  frequent  intervals  from  pre- 
cise benches  previously  established  by  the  Metropolitan  District  Commission 
along  the  Weston  Aqueduct.  Test  pits  and  rod  soundings  were  started  and  con- 
tinued during  the  last  week  of  the  year  with  a  labor  force  which  averaged  about 
7  men. 

Progress  of  Contracts 

Contract  73. — Bids  were  opened  November  2,  for  constructing  inverted  pipe 
siphons  on  the  Weston  Aqueduct  at  Sudbury  River  and  Happy  Hollow  in  the 
towns  of  Framingham  and  Wayland.  This  is  a  PWA  contract.  Eight  bids  were 
receiA^ed,  four  for  precast  steel-cylinder  concrete  pipe  ranging  from  $265,832.50 
to  $440,357.50,  and  four  for  steel  plate  mortar-lined  pipe  ranging  from  $309,- 
855.00  to  $338,645.00.  The  contract  was  executed  November  17  with  Leo  Butler 
Company,  Katonah,  New  York,  the  lowest  bidder,  for  precast  steel-cylinder 
concrete  pipe.  The  work  contracted  for  consists  of  constructing  an  additional 
pipe  line  102  inches  in  diameter  in  each  of  the  two  siphons  on  the  Weston  Aque- 
duct. Work  was  started  November  9,  and  the  assembling  of  the  contractor's 
plant  is  in  progress. 

No  estimate  for  payment  was  made  before  November  30. 

Contract  76.— Bids  were  opened  October  10,  for  making  core  borings  in  the 
counties  of  Middlesex,  Norfolk,  Suffolk  and  Worcester.  This  is  a  PWA  con- 
tract. Four  bids  were  received,  ranging  from  $11,885.00  to  $21,700.00.  Two 
were  from  contractors  in  Pennsjdvania,  and  one  each  from  contractors  in  Indi- 
ana and  A-Iinnesota.  The  contract  was  executed  October  21  with  Sprague  and 
Henwood,  Incorporated,  Scranton,  Pennsylvania,  the  lowest  bidder.  The  work 
was  begun  October  21,  since  which  time  four  drilling  rigs  have  completed  21 
holes  at  various  locations  along  the  line  of  the  cut-and-cover  portions  of  the 
pressure  aqueduct.   The  contractor's  force  averaged  5  men. 

No  estimate  for  payment  was  made  before  November  30. 

SoUTHBOROUGH-FliAMINGHAM    DIVISION 

The  Southborough-Framingham  Division  was  established  October  17  with 
headquarters  in  a  building  formerly  ocupied  as  a  dwelling  house  at  No.  4 
Walker  Street,  Marlborough.  This  division  is  in  charge  of  the  westerly  portion 
of  the  proposed  pressure  aqueduct  line  consisting  of  the  section  between  the 
Wachusett  Aqueduct  terminal  chamber  and  Edgell  Road,  Framingham,  and  in- 
cluding the  Southborough  Tunnel  beneath  Sudbury  Reservoir.  Supervision  of 
this  work  was  taken  over  from  the  Wayland-Weston  Division  which  had  com- 
menced the  investigations  and  surveys. 

Progress  was  made  on  surveys  and  profiles  along  the  aqueduct  line.  During 
the  last  two  weeks  of  the  year  test  pits  were  dug  and  rod  soundings  made  with  a 
labor  force  of  5  men. 

QuABBiN  Reservoir  and  Aqueduct  Division 
The  Quabbin  Reservoir  and  Aqueduct  Division,  continued  in  charge  of  the 
work  on  the  Ware  River  watershed,  of  the  maintenance  of  the  Rutland-Holden 
sewer,  of  the  maintenance  and  operation  of  the  Ware  River  intake  works  at 
Coldbrook  and  the  Wachusett  outlet  works  at  West  Boylston,  of  the  field  work 
in  the  Swift  River  valley  in  connection  with  the  proposed  Quabbin  Reservoir, 
including  topographic  and  real  estate  surveys,  clearing,  cemetery  removals  and 
reforestation,  of  the  soil  testing  and  water  analysis  laboratories,  of  the  investiga- 
tions, surveys,  etc.,  along  the  Ware,  Swift  and  Chicopee  rivers,  and  of  the 
construction  of  the  main  dam,  shallow  flowage  regulating  dams,  relocated  high- 
ways, and  the  group  of  administration  buildings  at  the  main  dam. 
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Miscellaneous  Office  Work 
Semi-monthly  estimates  for  Contracts  50,  52  and  60,  monthly  estimates  for 
Contract  56,  and  final  estimates  for  Contracts  47,  50,  53  and  57  were  prepared. 
Additional  real  estate  plans  were  prepared  on  miscellaneous  properties  in  the 
Ware  River  watershed,  final  tracings  being  made  of  about  3,250  acres,  making  a 
total  to  date  of  about  10,000  acres.  Record  tracings  of  the  plans  showing  the 
Ware  River  drainage  divide  were  continued.  Following  the  general  taking  and 
the  consequent  discontinuance  of  the  towns  of  Dana,  Enfield,  Greenwich  and 
Prescott,  an  inventory  of  town  equipment  was  made  and  town  records  checked. 
Daily  rainfall  and  temperature  records  and  continuous  records  of  the  flow  of  the 
Ware  River  were  kept  at  the  intake  building.  Daily  rainfall  records  were  kept 
at  West  Rutland.  Daily  rainfall  and  temperature  records  were  kept  at  Enfield. 
Continuous  records  of  the  flow  of  the  Swift  River  were  kept  at  the  main  dam 
site.  Work  on  the  record  plans  and  tracings  of  the  Daniel  Shays  Highway  be- 
tween Belchertown  and  New  Salem  was  continued  and  work  commenced  on  the 
record  plans  of  the  Petersham-New  Salem  Highway.  Work  was  commenced  on 
the  plotting  of  cross  sections  and  profiles,  and  the  preparation  of  contract  draw- 
ings for  a  proposed  access  highway  via  Quabbin  Hill  iDctween  the  main  dam  and 
dike.   Photographs  of  the  progress  of  construction  were  taken. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  construction  under  Contracts  50,  52,  56,  60, 
61,  62,  63,  64,  65,  66,  72  and  88.  Surveys  were  made  of  ponds  involving  134 
acres  of  topography  in  the  Ware  River  watershed  and  about  10  acres  in  the 
Swift  River  watershed.  Surveys  were  made  for  access  roads  at  Shaft  9  of  Quab- 
bin Aqueduct  and  at  Quabbin  Hill.  Periodic  readings  of  the  ground  water  level 
in  numerous  test  wells  were  continued  during  construction  operations  at  the 
main  dam,  and  similar  observations  were  continued  at  the  dike.  The  engineering 
force  supervised  the  work  of  lettering  the  monumental  boulders  placed  at  the 
ends  of  the  dike,  which  work  was  completed  September  26.  Between  April  6 
and  June  23  work  was  done  on  the  layout  and  construction  of  a  new  entrance  to 
Quabbin  Park  Cemetery  by  a  labor  force  of  the  Commission.  Monthly  inspec- 
tions and  reports  were  continued  of  conditions  found  at  all  shaft  heads  along 
the  Quabbin  Aqueduct. 

Storage  buildings  were  made  available  near  the  group  of  administration  build- 
ings by  the  repair  of  existing  farm  buildings  in  the  vicinity  by  the  erection  of 
some  new  buildings.  A  deep-well  pump  was  installed  and  put  in  operation  June 
2  to  supply  water  to  the  administration  buildings  from  the  well  previously  drilled 
under  Contract  59  and  now  located  under  the  repair  shop.  A  compressed  gas 
installation  for  the  group  of  administration  buildings  was  completed  October  13. 

The  Department  of  Public  Health  continued  its  cooperation  with  this  division 
in  the  analysis  of  samples  of  water.  The  chlorinator  station  on  Mill  Brook  below 
the  Central  New  England  Sanatorium  was  maintained. 

Quabbin  Aqueduct  and  Ware  River  Intake  Works 
A  two-ton  gasoline-engine-driven  multiple-speed  hoist,  with  a  lift  of  465  feet, 
was  installed  at  the  Shaft  4  head  house  and  completed  November  14.    The  Ware 
River  intake  works  were  maintained  ready  for  operation  whenever  required. 

The  900-horsepower  motor  for  driving  the  tunnel  unwatering  pump  was 
lowered  into  the  dry  well  at  Shaft  1  on  August  24  and  the  pump  was  used  peri- 
odically thereafter  for  lowering  the  water  level  in  the  Wachusett  outlet  building 
to  meet  the  requirements  of  the  work  under  Contract  65,  hereinafter  described. 
On  January  13  the  tunnel  was  entered  through  Shaft  8  and  inspected  from  the 
steel  bulkhead  to  Shaft  4.  The  tunnel  was  entered  at  Shafts  9  and  12  at  inter- 
vals for  the  purpose  of  reading  weirs. 

Rutland-H olden  Sezver 
Operation. — The  Rutland-Holden   Sewer  was   in  continuous  operation.    The 
entire  length  of  the  line  and  the  meter  stations  at  the  Rutland  State  Sanatorium, 
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at  the  U.  S.  Veterans  Hospital  in  Rutland,  and  at  the  Holden-Worcester  boun- 
dary line  were  inspected  regularly,  weirs  and  piezometer  connections  cleaned, 
records  of  flow  maintained,  and  necessary  repairs  made. 

Rutland-Center  Sezver. — A  sewerage  system  was  designed  for  that  portion  of 
Rutland  Center  which  can  be  drained  by  gravity  into  the  Rutland-Holden  Sewer. 
All  house  and  cellar  elevations  and  other  appurtenant  data  were  obtained  and 
final  locations  of  about  75  manholes  and  grades  were  established.  Real  estate 
plans  were  prepared.  The  area  served  is  divided  into  three  drainage  systems,  in 
addition  to  which  a  few  short  trunk  lines  to  the  main  trunk  sewer  may  be  re- 
quired. System  A  will  in  general  drain  Main  Street  east  and  Main  Street  west 
together  with  a  loop  northerly  and  westerly  around  Rutland  Center  Hill.  Pro- 
vision is  made  for  a  connection  to  take  sewage  from  the  Central  New  England 
Sanatorium.  The  sewer  serving  this  district  will  be  approximately  2.1  miles  in 
length,  and  serve  about  50  existing  buildings,  including  the  Jewish  Sanatorium, 
Rutland  Town  Hall  and  High  School.  System  B  will  in  general  drain  Maple 
Avenue.  The  sewer  will  be  approximately  0.7  mile  in  length,  and  serve  about 
34  existing  houses.  System  C  will  in  general  drain  Central  Tree  Road  and  a 
portion  of  Main  Street  in  its  vicinity.  The  sewer  will  be  approximately  1.4 
miles  in  length. 

H olden-Center  Sewer. — A  sewerage  system  was  designed  for  that  portion  of 
Holden  Center  which  can  be  drained  by  gravity  into  the  Rutland-Holden  Sewer. 
All  house  and  cellar  elevations  and  other  appurtenant  data  were  obtained  and 
final  locations  of  about  98  manholes  and  grades  were  established.  Real  estate 
plans  were  prepared.  The  area  served  is  divided  into  three  drainage  systems. 
System  A  will  in  general  drain  Laurelwood  Road,  Lovell  Road,  Walnut  Street, 
Walnut  Road,  Armington  Lane,  Hubbard  Lane,  Highland  Street  to  the  summit, 
a  portion  of  Reservoir  Street,  and  Main  Street  between  Highland  Street  and 
Lovell  Road.  The  sewer  serving  this  district  will  be  approximately  L7  mile  in 
length  and  serve  about  80  existing  buildings.  System  B  will  in  general  drain 
Bancroft  Street,  Williams  Street,  Holt  Road,  Main  Street  between  Highland 
Street  and  the  easterly  end  of  Boyden  Road,  Boyden  Road,  Bascom  Parkway, 
Woodland  Road,  Phillips  Road,  and  Highland  Street  between  Armington  Lane 
and  Woodland  Road.  The  sewer  will  be  approximately  2.1  miles  in  length  and 
serve  about  101  existing  buildings.  System  C  will  in  general  drain  Salisbury 
Street  north  of  the  Boston  &  Maine  Railroad,  and  Main  Street  between  Salis- 
bury Street  and  the  easterly  end  of  Boyden  Road.  The  sewer  will  be  approxi- 
mately 0.6  mile  in  length  and  serve  about  27  existing  buildings. 

Wachusett  Watershed 

Industrial  Wastes. — Studies  were  continued  of  methods  of  disposal  of  manu- 
facturing wastes  in  the  Village  of  Jefferson  in  the  Town  of  Holden. 

Boylston  and  West  Boylston  Sezver. — Preliminary  studies  were  made  of  the 
feasibility  of  collecting  and  diverting  sewage  from  the  towns  of  West  Boylston 
and  Boylston  out  of  the  Wachusett  watershed. 

Ware  River  Watershed 

Maintenance. — A  small  labor  force  was  employed  throughout  the  year  in  car- 
ing for  the  grounds  at  the  Ware  River  intake,  Wachusett  outlet  and  Shaft  4  and 
Shaft  9  head  houses,  setting  stone  bounds,  reforestation  and  other  miscellaneous 
work.  The  average  number  of  men  so  employed  was  6,  the  maximum  being  15 
during  the  week  ending  May  7. 

Reforestation. — Reforestation  in  the  Ware  watershel  was  continued  by  the 
planting  of  transplants  from  the  Commission's  nurseries  in  the  Swift  River 
valley  and  from  the  State  Nursery  at  Amherst  during  the  spring  planting  sea- 
son.  The  following  table  summarizes  the  Ware  watershed  planting  to  date : 
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Year 

Species 

Type 

Quantity 

1936 

Norway    Spruce 
White 

European    Larch 

6-year  transplants 
5-year  transplants 
4-year  transplants 
2-year  seedlings 

106,560 

8,625 

50,000 

5,550 

1937 

White  pine 
Norway  spruce 
Black  spruce 
Larch 

4-year  transplants 
4-year  transplants 
Mixed  native  seedlings 

238,500 

42,250 

1,070 

363 

1938 

White  _  pine 
Red  pine 
European  Larch 

4-year  transplants 
4-year  transplants 
2-year  seedlings 

30,000 
43,000 
46,475 

21 


Total  572,393 

Fire  Protection. — Forest  fire  equipment  continued  to  be  housed  in  a  building 
of  the  Commission  near  the  intake  works  and  was  maintained  in  readiness  for 
service  at  all  times.  Four  assistants  in  the  Coldbrook  office  were  appointed  as 
deputy  fire  wardens.  The  equipment  and  personnel  responded  during  the  year  to 
calls  for  assistance  at  5  forest  fires  which  burned  over  a  total  area  of  103  acres. 

Quahbin  Reservoir 

Topography. — The  taking  of  topography  in  the  area  below  the  flow  line  of  the 
reservoir  was  continued.  To  date  34,358  acres  or  53.7  square  miles  have  been 
surveyed  for  the  general  topographic  maps  within  and  adjacent  to  the  proposed 
reservoir.   A  small  labor  force  v.^as  employed  in  connection  with  this  work. 

Policing. — Subsequent  to  the  general  taking  and  the  discontinuance  of  towns 
in  the  reservoir  area,  police  protection  was  provided  in  Enfield  daily  and  in 
Dana  Sundays,  commencing  May  15  and  continuing  until  September  24.  Bar- 
riers were  then  erected  across  all  the  main  roads  into  the  reservoir  area  with 
men  stationed  at  all  such  points  to  prevent  the  general  use  of  these  roads. 

Real  Estate. — Properties  described  in  applications  by  owners  for  sale  of  real 
estate  were  located,  and  when  no  surveys  had  been  made,  sketches  showing  the 
approximate  location  were  prepared.  Properties  purchased  or  taken  by  eminent 
domain  were  plotted  on  the  general  property  map  as  the  deeds  were  received  and 
surveys  completed.  Real  estate  surveys  during  the  year  cover  468  acres,  making 
a  total  to  date  of  69,254  acres  or  108.2  square  miles.  Of  this  total,  68,850  acres 
have  been  plotted  on  a  scale  of  1  inch=200  feet.  The  work  of  computing  the 
general  taking  line  and  checking  the  final  real  estate  taking  lines  was  completed 
March  28,  when  the  general  taking  was  made. 

Photography. — The  photographing  of  buildings,  cemetery  lots,  and  construc- 
tion was  continued.  During  the  year  1,175  photographs  were  taken  of  miscella- 
neous views  and  progress  of  construction  at  Quabbin  Reservoir,  173  in  the  Ware 
River  watershed,  and  33  on  the  pressure  aqueduct  line. 

Cemetery  Removals. — Interments  in  Quabbin  Park  Cemetery  and  the  general 
removal  of  bodies  from  existing  cemeteries  in  the  reservoir  area  were  continued. 
The  removal  of  bodies,  headstones  and  monuments  has  been  done  with  labor 
engaged  directly  for  this  work.  Removals  have  been  completed  from  Hamilton 
Cemetery  in  Shutesbury,  Blue  Meadow  Cemetery  in  Belchertown,  Cemetery 
Hill,  Woodlawn,  Church  and  Packardsville  Church  cemeteries  in  Enfield, 
Greenwich  Cemetery  in  Greenwich,  and  Pelham  Hollow  and  Isaac  Linzie  ceme- 
teries in  Prescott.  Of  the  estimated  total  of  7,500  bodies  to  be  removed,  6,180 
have  been  removed  to  date.  Removals  during  the  year  included  the  soldiers' 
monument  and  cannon  from  the  common  in  Enfield,  the  Ballou  monument,  the 
war  memorial  and  cannon  from  the  common  in  Dana  Center,  and  the  wooden 
honor  rolls  from  Enfield  and  Greenwich.  These  honor  rolls  are  temporarily 
stored  for  safekeeping.  A  memorial  tree  was  set  in  Quabbin  Park  Cemetery  by 
the  Town  of  Greenwich  May  2. 

Removals  have  been  nearly  completed  from  the  remaining  cemeteries  located 
below  the  Quabbin  Reservoir  flow  line  as  follows :  Jason  Powers  Cemetery  in 
Prescott,  and  Towne,  Old  North  Dana  and  Pine  Grove  cemeteries  in  Dana. 
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During  the  year  work  progressed  as  shown  in  the  following  table : 

Cemetery  Removals 

To  Nov.  30,  Year  Ending 

1937*  Nov.  30,  1938  Total 

Burial  lots  in  Quabbin  Park  Cemetery  assigned  in  exchange                    537  82  619 

Burial  lots  in  Quabbin  Park  Cemetery  sold  ....                       28  6  34 

Number  of  releases  executed  of  rights  "1    ^      -.     „     ,-        ^                           r^o  o,  ^-li 

in    old    lots    in    Quabbin    Reservoir    [  'o    ^-    ?•    Cemetery                    528  83  611 

^j.gj^                                                                 I    to    other    cemeteries                    263  6  269 

Bodies  removed  from  Quabbin  Reser-   |   ^  q    p    Cemetery  3703  1533  5236 

voir  area       .  .  .  .  .        (    to    other    ccme 

Bodies    moved     from     area    outside     Quabbin     Reservoi 

Quabbin    Park   Cemetery      .... 
Burials,  not  reinterments,   in   Q.   P.   Cemetery 


fto  Q.   P.   Cemetery 

Headstones  moved  |to   other   cemeteries 

to  Q.   P.   Cemetery 


Monuments  moved         .  , 

/  to   other   cemeteries 


eries  921  23  944 

to 


3  1  4 

117  16  133 

2137  766  2903 

430  18  448 

297  47  344 

148  1  149 


*Includes  corrections  of  previovisly  reported  data.  Quabbin  Park  Cemetery  was  not  completed  for 
use  until  August  25,    1932,   prior  to  which  time   632   bodies   had  been   removed  to  other   cemeteries. 

The  vault  was  maintained  and  used  from  time  to  time  during  the  winter 
months.  Work  of  developing  Quabbin  Park  Cemetery  included  the  construction 
of  a  new  entrance  with  memorial  tablets  set  in  stone  gateposts  and  miscellaneous 
grading  and  seeding.  Cemetery  lots  were  graded  and  seeded  as  removals  were 
completed,  and  in  case  of  purchases,  were  graded  and  seeded  at  once.  The  hur- 
ricane of  September  21  uprooted  or  broke  off  practically  all  of  the  large  pine 
trees  in  the  cemetery  area,  damaged  several  of  the  hardwood  trees,  and  knocked 
down  or  damaged  approximately  100  stones.  Only  three  of  these  stones  were 
damaged  beyond  repair,  the  remainder  were  straightened  and  reset.  Felled  trees 
were  limbed  and  the  logs  cut  in  marketable  lengths  and  sold.  Stumps  were 
pulled  and  holes  refilled,  and  all  brush  burned.  An  investigation  was  made  of 
the  origin  and  purpose  of  all  perpetual  care  funds  deposited  for  the  benefit  of 
lots  in  the  discontinued  cemeteries.  The  average  force  employed  on  cemetery 
work  during  the  year  was  17  men,  the  maximum  being  36  during  the  week  end- 
ing April  23. 

Fire  Protection. — The  fire-fighting  equipment  was  maintained  in  readiness  for 
service  at  all  times.  Eight  assistants  in  the  division  office  were  reappointed  as 
deputy  fire  wardens  in  the  towns  affected  by  the  reservoir.  The  equipment  and 
personnel  responded  during  the  year  to  calls  for  assistance  at  14  forest  fires 
which  burned  over  a  total  area  of  about  307  acres.  There  also  occurred  a  total 
of  5  fires  in  buildings,  4  of  which  were  chimney  fires  resulting  in  little  if  any 
damage.  A  small  labor  force  was  employed  to  inaintain  a  fire  patrol  until  May 
14.  The  clearing  of  a  40-foot  fire  line  was  continued  throughout  the  year,  and 
included  the  reclearing  of  these  lines  on  account  of  trees  blown  down  by  the 
hurricane  of  September  21. 

Lumbering. — Various  lumbermen  continued  cutting  operations  under  agree- 
ments with  the  Commission  for  the  purchase  of  standing  timber. 

Reforestation. — The  general  program  of  reforestation  was  continued  with 
stock  from  the  Commission's  nurseries.  Watershed  planting  was  started  April  4 
and  completed  May  2,  on  areas  outside  the  flow  line  and  on  future  islands  in  the 
reservoir  area.  The  following  table  summarizes  the  Quabbin  watershed  planting 
to  date  not  including  100,000  European  larch  2-year  seedlings  used  for  replace- 
ment planting  in  areas  originally  planted  with  pine  and  Norway  spruce  in  1935 
and  1936. 
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Per  Cent  Cost  per 
Year                                                           Type  of                                          Acres    of  Survival  M  for 

Planted  Species  Transplants  Quantity         Planted      to  Date  Planting 

1935  White  pine  3-year  242,795 

Red  pine  3-year  257,600  420  65-75  $4.50 

1936  Norway  spruce  5-year  62,000 

Norway  spruce  6-year  145,000  170  40-50  8.47 

1937  White  pine  4-year  241,000 

Red  pine  4-year  53,000  200  90-95  5.87 

1938  White  pine  4-year  152,825 
Red  pine  4-year  199,575 
White  spruce  4-year  12,350 
Red    spruce  4-year  9,950 

Norway   spruce  4-year  33,870  275  95-98  6.78 

Total  1,409,965  1,065 

The  entire  stock  was  removed  from  the  Thurston  Farm  Nursery  during  the 
spring  for  planting  on  the  watersheds  of  Quabbin  Reservoir  and  Ware  River 
and  for  transplanting  in  the  permanent  Belchertown  Nursery. 

General  maintenance  work  and  additional  planting  was  done  in  the  Belcher- 
town Nursery.  The  following  quantities  of  seed  were  planted  and  it  is  estimated 
that  the  number  of  seedlings  and  transplants  now  in  this  nursery  is  as  follows, 
not  including  about  4,000  shrubs  of  various  types : 

Pounds  of  1-Year  2- Year  3-Year 

Species                                                                 Seed,  1938  Seedlings  Seedlings  Transplants 

White  pine SO  600,000  700,000  900,000 

Red  pine              30  600,000  1,000,000  1,300,000 

White  spruce 5  100,000  175,000  350,000 

Red  spruce 5  100,000  275,000  100,000 

Norway  spruce 5  75,000  250,000  175,000 

European  larch 25  300,000  300,000  10,000 

Hemlock 10  50,000  5,000  30,000 

Scotch  pine —                      • 5,000 

Total 130  1,825,000  2,705,000  2,870,000 

Gypsy  moth  control  work,  March  7  to  March  26,  consisted  of  cutting  and 
burning  infested  apple  trees  in  open  areas  to  be  reforested. 

A  labor  force  of  about  18  men  was  employed  for  about  37  weeks  during  the 
season  of  work  in  the  nursery  and  on  miscellaneous  reforestation  work.  During 
the  brief  period  of  broad  planting,  the  force  used  for  this  purpose  averaged  40 
men  with  a  maximum  of  57. 

Clearing  Area  to  he  Flooded. — Clearing  of  about  530  acres  extending  along  the 
bottom  of  the  valley  for  about  1^/^  miles  north  of  the  main  dam  and  east  of  the 
river  was  commenced  July  1  and  continued  throughout  the  year,  by  a  labor  force 
of  the  Commission,  to  set  a  standard  for  such  work  to  be  done  by  contract  on  the 
remaining  reservoir  area,  and  to  determine  the  proper  cost  of  such  work.  The 
average  number  of  men  so  employed  was  24  the  maximum  being  44  for  the  week 
ending  October  1. 

Maintenance. — A  labor  force  was  employed  throughout  the  year  for  miscel- 
laneous maintenance  work  including  maintenance  of  the  completed  Beaver 
Brook  Dike  and  access  roads.  Following  the  general  taking  and  the  consequent 
discontinuance  of  the  towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  janitor 
service  was  furnished  for  the  Enfield  schoolhouse  until  the  close  of  the  school 
year,  the  Enfield  sewer  system  was  repaired,  highways  maintained,  and  miscel- 
laneous damage  caused  by  the  hurricane  of -September  21  repaired.  The  average 
number  of  men  so  employed  was  13,  the  maximum  being  32  for  the  week  ending 
November  19. 

Soil  Testing  Laboratory. — The  work  of  exploring,  collecting  and  testing  ma- 
terials to  be  used  in  the  construction  of  the  main  dam  together  with  current 
control  tests  of  the  quality  of  the  material  placed  in  this  structure  was  continued. 
New  equipment  was  added  to  the  laboratory  from  time  to  time  to  expedite  the 
work.  Tests  were  principally  of  the  permeability,  stability  and  related  character- 
estics  of  soils  affecting  their  use  in  hydraulic-fill  embankments.  Samples  from 
selected  borrow  areas  were  collected  as  required  for  preliminary  testing  to  de- 
termine their  suitability  for  use  in  the  embankments. 
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Size  distribution  analyses  supplemented  by  permeability  and  porosity  tests 
were  used  for  the  routine  control  of  the  quality  of  the  beach  and  core  materials 
placed  by  the  full-hydraulic  method  in  the  construction  of  the  main  dam  em- 
bankment. Samples  were  collected  daily  from  the  dry-box  hopper  for  sizing 
tests.  The  water  in  the  central  pool  was  examined  daily  for  tui^bidity,  as  was 
also  the  water  in  the  settling  basin  into  which  fines  from  the  core  were  wasted. 
Samples  from  the  settled  core  were  obtained  periodically  through  the  ports  of 
the  two  observation  wells  and  tested  for  size  gradation  and  porosity  to  determine 
the  extent  of  consolidation.  Samples  of  the  core  material  were  also  obtained 
periodically  through  the  ports  of  the  observation  well  in  Beaver  Brook  Dike  and 
similarly  tested.  A  flush- joint  sampler  was  designed  for  use  in  the  observation- 
well  work  to  collect  undisturbed  samples  at  a  considerable  distance  from  the 
well. 

During  the  year  16,941  samples  were  collected,  of  which  14,458  were  tested. 
Failure  of  electric  power  foUovi^ing  the  hurricane  of  September  21  was  respon- 
sible for  the  large  amount  of  testing  awaiting  completion.  A  small  labor  force 
was  employed  in  the  collecting  and  handling  of  samples. 

Chemical  and  Bacteriological  Laboratory.— The  sampling  and  bacteriological 
examination  of  water  supplies  of  the  Commission's  contractors  and  of  miscel- 
laneous supplies  on  property  controlled  by  the  Commission  were  continued. 
Regular  samples  have  been  collected  and  sampled  from  stations  on  the  Ware, 
Swift,  Quaboag  and  Chicopee  rivers.  In  connection  with  the  comprehensive 
sanitary  survey  of  the  watersheds  of  the  Metropolitan  District,  under  Chapter 
48  of  the  Resolves  of  1936,  a  program  of  sampling  the  rivers  and  their  tribu- 
taries in  the  Wachusett  and  Sudbury  watersheds  and  recording  their  flows  was 
carried  on.  The  Department  of  Public  Health  cooperated  in  testing  methods  of 
treating  manufacturing  wastes  tributary  to  the  Wachusett  Reservoir  in  Holden. 
The  laboratory  supervised  the  treatment  of  fines  wasted  from  the  core  pool  in 
the  construction  of  the  main  dam  eiiibankment.  Studies  and  tests  were  made  to 
determine  the  corrosive  action  of  soils  along  the  Sudbury  River  and  Happy 
Hollow  siphons  on  the  Weston  Aqueduct.  A  small  labor  force  was  employed  in 
the  collecting  and  handling  of  samples. 

Progress  of  Contracts. 

Contract  47. — Contract  47,  with  Vincent  Caira,  for  constructing  the  service 
building  and  the  head  house  at  Shaft  12  of  Quabbin  Aqueduct  in  the  Town  of 
Greenwich,  was  carried  to  completion  by  the  finishing  of  miscellaneous  small 
items. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
$1,104.63,  the  final  estimate  dated  January  4,  1938,  being  for  $35,744.73. 

Contract  50. — Contract  50,  with  the  Arthur  A.  Johnson  Corporation,  for  con- 
structing the  embankment  of  the  dike  of  Quabbin  Reservoir  in  the  towns  of 
Enfield  and  Ware,  was  completed  December  30,  1937,  the  work  consisting  of 
cleaning  up  the  site. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $29,- 
749.57,  the  final  estimate  dated  November  9,  being  for  $1,402,751.98.  The  con- 
tractor's force  averaged  23  men  for  a  period  of  5  weeks,  the  maximum  being  36 
for  the  week  ending  December  18,  1937. 

Contract  52. — Contract  52,  with  Benjamin  Foster  Company,  for  constructing 
the  embankment  of  the  main  dam  of  Quabbin  Reservoir  in  the  towns  of  Belcher- 
town,  Enfield  and  Ware,  was  continued  throughout  the  year.  Before  the  re- 
sumption of  hydraulic  fill  work  in  the  spring,  an  examination  of  the  core  was 
made  by  transverse  trenches  and  test  pits  to  locate  intrusions  of  coarse  material 
washed  in  from  the  sides  of  the  cut  at  the  west  abutment.  To  correct  the  con- 
ditions found,  a  trench  was  excavated  about  4  feet  wide,  4  feet  deep  and  700 
feet  long,  15  feet  upstream  from  the  center  line  of  the  dam,  and  unsuitable  mate- 
rial in  this  trench  was  wasted  and  replaced  by  impervious  material.  The  placing 
of  hydraulic  fill  was  resumed  April  11.  The  gravity  head  from  the  hog  box 
above  the  east  abutment  which  had  been  satisfactory  for  the  construction  of  the 


Contract  52. — Construction  of  Bridge  Across  Spillway  Channel  for  Access  Road  to 

East  End  of  Alain  Dam. 


Contract  52. — Looking  Down  One  of  the  Observation  Wells  which  Penetrate  the 
Center  of  Both  the  Main  Dam  and  the  Dike.  Sampling  the  Compact- 
ness of  the  Core  Material. 
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lower  portions  of  the  dam  during  the  preceding  year  was  supplemented  by  a 
booster  installed  just  below  the  hog  box,  consisting  of  the  1000-H.P.  motor- 
driven  12,000-g.p.m.  20-inch  dredge  pump  which  had  been  used  for  a  similar 
purpose  in  the  construction  of  the  dike  under  a  previous  contract.  Pipe  connec- 
tions were  made  so  that  this  booster,  fed  from  one  section  of  the  hog  box,  could 
discharge  into  the  sluice  line  to  either  beach.  At  first  it  was  used  only  when 
working  at  the  far  ends  of  the  beaches  and  by-passed  the  rest  of  the  time.  Dur- 
ing the  latter  part  of  the  season  it  was  in  continuous  operation.  The  method  of 
placing  the  hydraulic  fill  continued  the  same  as  last  year  with  the  following 
exceptions : 

In  August  the  excess  of  fines  from  the  borrow  pit  became  so  great  that  the 
shallowness  of  the  pool  interfered  with  the  suction  of  the  barge  pumps,  and 
required  the  construction  of  a  pipe  line  from  the  makeup  pumps  to  the  east  end 
of  the  core  pool  near  the  pump  suctions,  and  the  abandonment  of  the  makeup  line 
which  had  previously  discharged  at  the  west  end  only.  The  contractor  commenced 
wasting  fines  August  31  by  means  of  a  14-inch  siphon  pipe  across  the  upstream 
beach  near  the  west  end  and  into  a  large  settling  basin  about  30  feet  deep  in  the 
lower  portion  of  last  year's  borrow  pit.  This  furnished  a  very  large  settling 
capacity  and  did  not  overflow  until  late  in  October.  Another  settling  basin  was 
then  constructed  in  shallow  areas  along  the  side  of  the  river  which  prevented 
the  discharge  of  unsettled  material  into  the  river.  The  lower  basin  was  spra3^ed 
with  aluminum  sulphate  to  precipitate  the  suspended  matter,  and  the  effluent  of 
the  upper  basin  was  dosed  with  an  alum  solution  of  about  120  parts  per  million. 
In  addition  to  wasting  fines,  the  contractor  trucked  onto  the  beaches  coarse 
material  consisting  of  cobbles  rejected  from  the  belt  conveyors  in  the  borrow 
areas  and  of  materials  excavated  from  the  spillway  channel  and  from  a  gravel 
borrow  pit  south  of  the  spillway. 

In  order  to  carry  the  fill  as  high  as  possible  by  hydraulic  methods  and  to 
leave  additional  material  on  the  dam  to  help  bring  it  to  its  final  grade,  the  con- 
tractor was  permitted  to  temporarily  steepen  the  slopes  of  the  fill  above  eleva- 
tion 500.  About  20,000  cubic  yards  of  excess  fill  were  thus  placed  on  the  slopes 
to  be  later  picked  up  with  dragline  excavators  to  help  top  out  the  structure.  The 
two  observation  wells  for  sampling  the  consolidation  of  the  core  were  carried 
up  ahead  of  the  fill  and  all  but  the  top  8-foot  steel  section  of  each  steel  well  was 
placed. 

On  working  days  after  April  10,  there  was  placed  an  average  of  about  7,855 
cubic  yards  per  day,  the  maximum  being  about  14,500  cubic  yards  on  May  9, 
and  the  hours  of  plant  operation  averaging  about  18.  The  hydraulic  fill  portions 
of  the  embankment  were  completed  November  24,  when  operations  were  shut 
down  for  the  winter  except  for  preparations  to  dismantle  the  hydraulic  fill  plant. 
About  1,437,500  cubic  yards  of  hydraulic  fill  were  placed  during  the  year,  mak- 
ing a  total  of  3,402,200  cubic  yards  including  123,500  cubic  yards  of  selected 
coarse  material  for  the  upstream  face. 

After  the  plant  shutdown  in  1937,  the  contractor  rearranged  his  equipment  so 
as  to  secure  all  his  hydraulic  fill  borrow  from  the  till  deposits  in  the  high-level 
borrow  pit  about  three  quarters  of  a  mile  northeast  of  the  dam  site.  The  belt 
conveyor  system  of  the  preceding  year,  except  for  the  main  conveyor,  was  moved 
to  the  new  location.  A  dry-box  hopper  was  built  in  the  new  area  and  the  till-pit 
conveyor  run  from  it  downhill  to  discharge  onto  the  lower  section  of  the  previ- 
ous year's  main  conveyor.  A  shaker  screen  was  installed  at  this  point  to  remove 
large  rocks.  The  new  dry  box  had  a  trestle  from  which  scraper  wagons  and 
shovel-loaded  trucks  dumped  onto  coarse  racks  over  a  hopper  from  which  the 
material  was  fed  onto  the  till-pit  conveyor  by  a  short  feeder  belt.  Rejects  from 
the  coarse  rack  were  discharged  into  narrow-gage  cars  or  trucks  and  were 
hauled  to  a  waste  dump.  The  dry  box  was  fed  by  six  scrapers  and  by  trucks 
which  were  loaded  by  shovels  moved  about  the  pit  as  necessary  to  obtain  the 
required  quality  of  material  to  supplement  that  excavated  by  the  shovel  feeding 
the  swing  conveyor.  The  swing  conveyor  was  similar  to  that  used  the  previous 
year  except  that  the  units  of  the  supporting  trestle  consisted  of  trusses  forming 
a  U-shaped  section  with  the  conveyor  belt  in  the  center  and  the  movable  racks 
riding  on  rails  on  the  tops  of  the  legs  of  the  U. 
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At  the  same  time  that  changes  were  made  in  the  conveyor  system  the  first  of 
the  year,  the  shuttle  conveyor  at  the  hog  box  was  replaced  by  a  wooden  trough 
discharging  into  either  side  of  the  hog  box,  and  powerful  jets  of  water  washed 
the  material  discharged  from  the  main  conveyor  down  this  trough.  In  the  latter 
part  of  the  season  the  pump  barge  in  the  pool  was  dismantled  and  the  pumps 
moved  onto  a  smaller  float.  In  general,  the  contractor  worked  three  shifts  daily 
and  a  six-day  week  on  the  hydraulic  fill  and  operations  closely  connected  with 
it,  using  Sunday  for  repairs  and  changes. 

After  sluicing  of  the  previous  year  was  stopped  for  the  winter,  jetting  in  the 
pool  was  continued  until  January  9  by  mounting  the  jetting  rig  on  runners  and 
working  through  the  ice.  When  sluicing  was  resumed^  the  contractor  experi- 
mented with  a  scarifier  behind  a  boat  in  an  attempt  to  eliminate  the  necessity  for 
jetting.  This  did  not  prove  satisfactory  and  jetting  was  resumed  May  12  and 
continued  until  August  3,  when  the  pool  became  so  shallow  that  the  rig  could 
not  be  floated.  Later  the  rig  was  rebuilt  and  jetting  was  again  resumed  from 
November  4  until  the  end  of  the  sluicing  season. 

Crushed  stone  was  obtained  by  crushing  and  washing  rejects  from  the  belt 
conveyor  system.  About  10,500  cubic  yards  were  thus  furnished  and  placed  in 
the  blanket  under  the  riprap  protection  of  the  upstream  face.  Some  of  the 
cobbles  and  boulders  rejected  from  the  conveyor  system  were  trucked  onto  the 
upstream  face  for  use  as  riprap  but  the  greater  part  of  the  riprap  placed  during 
the  year  came  from  the  spillway  excavation.  At  the  beginning  of  the  year  the 
contractor  had  constructed  a  coarse  rack  against  the  fill  for  the  access  road  to 
the  outlet  works  below  the  dam.  The  rejects  were  carried  by  narrow-gage  cars 
across  the  east  abuttment  and  along  the  upstream  levee  and  were  placed  as  rip- 
rap by  a  crane  which  picked  the  bodies  off  the  cars  and  dumped  them.  As  the 
embankment  was  built  up  a  trestle  across  the  east  abutment  was  constructed  at 
a  higher  elevation  and  rock  excavated  from  the  spillway  was  chuted  into  trucks 
and  hauled  to  the  upstream  face  as  riprap.  Selected  loads  of  material  from  the 
spillway  ledge  excavation  were  trucked  by*  way  of  the  main  highway  to  the  west 
end  and  placed  without  passing  over  racks. 

Soil  dressing  was  placed  on  the  downstream  slope  commencing  in  June.  Ma- 
terial was  stripped  by  power  shovel  from  suitable  fields,  trucked  to  the  berm  at 
elevation  460,  dumped  off  the  edge  of  the  berm,  spread  by  small  bulldozer  and 
fine  graded  by  hand.  By  October  most  of  the  slope  between  this  berm  and  the 
road  to  the  outlet  works  was  completed  and  seeded.  A  total  of  4,500  cubic  yards 
of  soil  dressing  was  placed  in  this  area,  and  2.8  acres  seeded. 

During  the  period  from  May  9  to  October  26,  progress  was  made  on  the 
construction  of  drop  inlets  and  the  laying  of  pipe  in  the  drainage  system  on  the 
downstream  face  and  a  paved  gutter  was  completed  along  the  intersection  of  the 
downstream  slope  of  the  dam  with  the  hill  at  the  west  end  below  the  berm  at 
elevation  500. 

In  May  the  contractor  completed  the  wing  walls  of  the  intermediate  intake  on 
the  upstream  face.  In  July  he  resumed  work  on  the  shaft  structure  and  by 
August  the  embankment  was  high  enough  to  allow  him  to  start  the  wing  walls  of 
the  upper  intake.  These  walls  were  constructed  by  laying  up  three  courses  of 
stone  masonry,  building  the  back  form,  filling  the  intervening  space  with  con- 
crete and  then  repeating  the  process.  Concrete  was  mixed  in  a  paver  on  the  up- 
stream levee  of  the  hydraulic  fill  and  placed  with  a  bottom-dump  bucket  handled 
by  a  crane.  The  wing  walls  were  completed  and  cap  stones  set  October  29.  The 
main  portion  of  the  shaft  was  only  three  feet  below  the  intake  structure  floor 
level  at  elevation  536  on  November  24,  when  snow  and  cold  weather  necessitated 
shutting  down  for  the  season.  During  the  year  1,265  cubic  yards  of  concrete 
and  182 'cubic  yards  of  stone  masonry  were  placed. 

Excavation  for  the  spillway  channel  was  continued.  The  cut  through  to  the 
face  of  the  cliff,  just  south  of  the  access  road  bridge  is  now  well  defined  but  not 
down  to  grade  for  the  entire  length.  In  August  the  contractor  built  a  temporary 
road  down  the  east  slope  of  the  spillway  cut  at  the  old  Bondsville-Enfield  road 
and  excavated  ledge  in  the  lower  section  of  the  spillway  carrying  about  100  feet 
of  this  cut  down  to  grade.  About  30,000  cubic  yards  of  ledge  and  6,000  cubic 
yards  of  earth  were  excavated  from  the  spillway  channel  during  the  year. 


Contract     56. — Administration     Buildings,     Central     Office     and     East     and     West 

Residences. 
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Contract  56.— Administration   Buildings,    Rear   Courtyard,    Garages  on   Either    Side. 
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The  ledge  excavation  for  the  abutments  of  the  access  road  bridge  over  the 
spillway  was  completed  and  the  first  concrete  placed  August  12.  Abutments 
were  completed  up  to  the  spring  line  of  the  arch  September  3  and  work  started 
on  the  centering.  The  ring  stones  were  laid  and  the  concrete  in  the  arch  ring 
was  placed  October  7.  Laying  random  ashlar  for  the  spandrel  walls  started 
immediately  and  three-foot  lifts  of  the  walls  themselves  were  completed  as 
rapidly  as  the  stone  was  set.  Waterproofing  of  the  extrados  and  inner  faces  of 
the  spandrel  walls  was  started  November  22.  When  freezing  weather  shut  the 
job  down  November  24,  the  walls  were  high  enough  so  that  it  will  be  possible 
to  place  enough  fill  for  the  bridge  to  be  used. 

In  October  and  November,  to  build  a  road  onto  the  downstream  beach  from 
the  west  end  and  to  secure  material  to  build  up  the  beaches,  the  contractor  made 
the  excavation  for  the  west  access  road  from  the  administration  buildings. 
About  3,000  cubic  yards  were  removed  in  grading  the  steep  hillside  at  the  west 
end  of  the  dam  above  the  upstream  portal  of  the  diversion  tunnel.  About  700 
cubic  yards  were  excavated  for  the  boathouse  ramp,  the  material  being  used  as 
backfill  over  the  water  supply  tank  for  the  administration  buildings.  Construc- 
tion of  the  south  wall  of  the  boathouse  ramp  was  started  August  6.  By  August 
25  the  concrete  and  the  stone  masonry,  except  cap  stones  of  the  south  wall,  and 
so  much  of  the  west  wall  as  was  necessary  to  permit  the  contractor  for  the  ad- 
ministration buildings  to  complete  his  work,  were  finished.  The  cap  stones  of 
the  south  waU  were  all  in  place  September  2. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $654,- 
331.00,  or  a  total  to  November  15,  the  date  of  the  latest  estimate  of  $1,568,322.00, 
of  which  $1,461,489.80  was  approved  for  payment.  The  contractor's  force  aver- 
aged about  363  men  from  the  resumption  of  hydraulic  sluicing  May  1,  to  the  end 
of  the  year,  the  maximum  being  425  for  the  week  ending  November  5.  Camp 
facilities  have  not  been  provided  at  the  work. 

The  total  electric  energy  used  by  the  contractor  during  the  year  was  5,873,100 
kilowatt  hours,  making  a  total  of  9,637,400  kilowatt  hours  to  date. 

Additions  to  the  plan  during  the  year  consisted  of  the  dredge  pump,  motor, 
2,000  feet  of  conveyor  and  some  replacements  of  tractors  and  scraper  wagons, 
and  some  hired  equipment. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  52  are  as  follows : 

Earth   excavation  ........... 

Rock   excavation    ............ 

Consolidated  pervious  embankment       ........ 

Rolled   impervious   embankment     ......... 

Embankment  by  full-hvdraulic  method  ....... 

Miscellaneous    embankment  ......... 

Selected   coarse   material        .......... 

Crushed  stone  or  screened  gravel  .  .  . 

Light    riprap  ............ 

Heavy    riprap        ............ 

Soil    dressing  ............ 

Furnishing  and  placing  grout       ......... 

Portland    cement  ........... 

Concrete,    Class   A         ..........  . 

Concrete,    Class    B         ..........  . 

Reinforcing    steel  ........... 

Steel  pipe  for  68-inch  conduit      ......... 

12,   18  and  24-inch  tile  pipe 


119,800 

cu.  yds. 

44,970 

" 

18,600 

" 

1,900 

*' 

3,278,700 

" 

102,400 

" 

123,500 

" 

14,700 

" 

59,300 

" 

540 

" 

5,300 

" 

925 

"   " 

11,100 

bbls. 

3,630 

cu.  yds. 

2,850 

"   " 

123,500 

pounds 

272,700 

" 

3,805 

lin.  ft 

Contract  56. — Contract  56,  with  Rich  Bros.  Construction  Co.  Inc.,  for  con- 
structing the  administration  buildings  near  the  main  dam  of  Quabbin  Reservoir 
in  the  Town  of  Belchertown,  was  continued  throughout  the  year. 

Brickwork  was  continued  on  the  main  building,  and  all  brickwork,  brick  pav- 
ing, tile  and  terrazo  work  was  completed  October  18.  Setting  seam-face  granite 
on  the  front  of  the  boathouse  and  hangar  was  started  April  13,  and  all  stone- 
work, including  cut  granite  steps,  curbing  and  coping,  was  completed  September 
28.  Structural  steel  work  was  continued  and  the  erection  of  the  roof  of  the  main 
building  was  completed  January  26.  Concrete  work  was  continued,  including 
second  and  third  floor  slabs  and  granolithic  floors  of  the  main  building,  garage 
floors,  boathouse  and  hangar  walls,  roof,  floor  and  apron,  and  was  completed 
September  14. 
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Gypsum  planking  was  continued  in  the  first  and  second  floors  and  roofs  of  the 
residences  and  the  roof  of  the  main  building  and  completed  February  24.  Gyp- 
sum plank  roofs  were  covered  with  slate  roofing  and  completed  April  15.  The 
concrete  roof  of  the  patrol  building  (boathouse  and  hangar)  was  covered  with  a 
waterproof  membrane  embedded  in  hot  asphalt  beneath  the  bituminous  paving 
and  was  completed  July  27.  Corkboard  insulation  was  applied  to  all  exterior 
walls  above  the  basement  in  the  residences  and  main  building  and  to  the  ceilings 
of  the  boathouse  and  hangar.  Metal  lath  was  installed  on  the  corkboard  on  all 
exterior  walls,  and  on  furring  in  ceilings  in  the  residences  and  the  top  floor  of 
the  main  building.  Plastering  was  completed  July  15.  The  second  floor  ceilings 
of  the  residences  and  third  floor  ceilings  of  the  main  building  were  insulated 
with  mineral  wool  and  completed  May  14. 

The  electrically-operated  hangar  door  was  delivered  July  6  and  erection  was 
completed  July  20.  Erection  of  overhead  doors  in  the  garages  was  completed 
April  15.  Laying  of  rubber  floor  tile  in  the  residences  and  asphalt  tile  and 
linoleum  in  the  main  building  was  completed  October  25.  Hardwood  floors  were 
laid  in  the  dinings  rooms,  living  rooms,  studies  and  entire  second  floors  of  the 
residences  and  completed  October  19. 

The  automatic  sprinkler  system,  including  a  wet  pipe  system  in  the  main  build- 
ing, dry  pipe  systems  in  the  garages,  boathouse  and  machine  shop,  and  a  deluge 
system  in  the  hangar,  was  completed  August  5,  and  the  necessary  compressed  air 
system  was  completed  at  the  end  of  the  year.  The  hot  water  storage  tank,  oil- 
burning  hot  water  heater  and  gas  lines  to  the  laboratory  were  completed  August 
16.  The  heating  system,  consisting  of  one  coal-burning  and  one  oil-burning- 
boiler,  and  steam  lines  to  blower  units  in  the  boathouse  and  hangar,  and  to 
radiators  elsewhere,  was  completed  at  the  end  of  the  year.  The  electrical  instal- 
lation, including  transformers,  switchboard,  auxiliary  power  plant  and  telephone 
equipment,  was  completed  at  the  end  of  the  year.  The  entire  work  including 
grading  and  seeding  and  bituminous  road  surfacing,  erecting  two  flagpoles  and 
other  miscellaneous  accessories  was  practically  completed  at  the  end  of  the  year. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $285,- 
956.27,  or  a  total  to  November  29,  the  date  of  the  latest  estimate,  of  $379,384.39, 
of  which  $356,445.95  was  approved  for  payment.  The  contractor's  force  aver- 
aged 36  men,  the  maximum  being  83  for  the  week  ending  December  4,   1937. 

Contract  60. — Bids  were  opened  December  2,  1937,  for  constructing  access 
roads  to  Shaft  12  of  Quabbin  Aqueduct,  in  the  towns  of  Hardwick  and  Green- 
wich. Twenty-two  bids  were  received,  ranging  from  $78,348.00  to  $145,894.10. 
The  contract  was  executed  January  6  with  Middlesex  Construction  Company, 
Framingham,  Mass.,  the  lowest  bidder.  The  work  contracted  for  consists  of  a 
main  access  road,  surfaced  with  bituminous  macadam  20  feet  in  width,  extending 
easterly  from  the  tunnel  intake  works  at  Shaft  12  in  the  town  of  Hardwick  2.05 
miles  to  a  junction  with  existing  town  roads  leading  to  Ware  and  Hardwick,  and 
of  a  branch  road  surfaced  with  gravel  13  feet  in  width,  extending  from  the  main 
road  across  the  baffles  constructed  under  Contract  51,  to  provide  access  for  in- 
spection and  fire  protection  purposes  to  a  large  area  which  would  otherwise  be 
isolated  north  of  the  East  Branch  Baffle.  This  branch  road  is  0.54  mile  long  not 
including  the  length  across  the  top  of  the  baffles,  and  has  one  traffic  lane  with 
turnouts  permitting  passage  of  two  vehicles  at  intervals  of  a  few  hundred  feet. 

Clearing  and  grubbing  started  January  10  and  was  completed  January  28  and 
rough  grading  started  March  14  and  was  completed  June  10.  The  macadam 
surface  was  constructed  on  a  gravel  foundation  12  inches  thick  which  was  placed 
June  4  to  24.  The  macadam  consists  of  two  courses  of  broken  stone,  the  bottom 
course  3y2  inches  bound  with  sand  and  the  top  course  2y2  inches  penetrated 
with  hot  asphalt  at  the  rate  of  two  gallons  per  square  yard,  sealed  with  asphalt 
at  the  rate  of  %  gallons  per  square  yard  and  bound  with  ^-inch  broken  stone. 
Broken  stone  was  purchased  and  trucked  to  the  job  except  for  a  small  amount 
of  tunnel  spoil  obtained  at  Shaft  12  and  used  in  the  bottom  course.  The  bottom 
and  surface  broken  stone  courses  were  completed  July  27 ;  and  the  asphalt  pene- 
tration, August  3.  Berm  ditches  were  excavated  beyond  tops  of  side  slopes  in 
cuts,  and  all  cut  slopes  and  some  embankment  slopes  were  rounded,  loamed  and 


Contract  52. — The  Main  Dam  Looking  Downstream,  when  the  Embankment  had 
Reached  an  Elevation  28  Feet  Below  the  Future  Flow  Line  of  Quab- 
bin  Reservoir.    Group  of  Administration  Buildings  at  Extreme  Right. 
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Contract  60. — Access  Road  to  Shaft  12  on  the  West  Shore  Line  of  the  Reservoir  at 
the  Entrance  to  Quabbin  Aqueduct. 
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seeded  to  reduce  future  maintenance  due  to  slop  erosion.  Loam  berms  were  con- 
structed at  the  shoulders  of  high  embankment  slopes  as  in  similar  cases  under 
previous  contracts.  Loam  borrow  was  completed  September  27.  All  work  of  the 
contract  was  completed  October  18.  This  contractor  also  placed  the  macadam 
surface  at  the  memorial  gateway  to  Quabbin  Park  Cemetery. 

The  value  of  work  included  in  contract  estimates  to  October  15,  the  date  of 
the  latest  estimate,  was  $74,682.13,  of  which  85  per  cent  was  approved  for  pay- 
ment. The  contractor's  force  averaged  23  men  for  a  period  of  35  weeks,  the 
maximum  being  37  for  the  week  ending  June  25. 

The  principal  items  of  plant  equipment  were  as  follows : 

3   Power  shovels 

2  Bulldozers 

1  Power  grader 

3  Rollers 

2  Trench  diggers 

11   Trucks,  miscellaneous  pumps,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  60  are  as  follows : 

Clearing    and    grubbing          ...........  24  acres 

Roadway   earth   excavation 43,800  cu.   yds. 

Ledge   excavation           ............  1,900     ^^       ^^ 

Ordinary   borrow            ............  12,000 

Broken  stone  for  surface  course            .........  3,750  tons 

Broken  stone  for  base  course        ..........  2,375  cu.   yds. 

Bituminous   material 62,200  gals. 

Gravel   borrow 12,360  cu.   yds. 

Fine  grading,  rolling  and  finishing 72,000  sq.    yds. 

Trench    excavation 2,385  cu.   yds. 

Loam   borrow         .............  8,000 

Loam    berms 1,350  lin.   ft. 

Peat  excavation 1,850  cu.   yds. 

Boulder   guard   rail 7,150  lin.   ft. 

12  to  36-inch  reinforced  concrete  pipe           ........  2,031  "^       ^| 

6-inch   side   drains          ............  2,910 

Contract  6L — Bids  were  opened  October  3,  for  clearing  a  portion  of  the  site 
of  Quabbin  Reservoir  on  the  West  Branch  of  the  Swift  River  in  the  towns  of 
Belchertown  and  Pelham,  Shutesbury,  New  Salem  and  Ware,  including  areas 
which  were  in  the  former  towns  of  Enfield  and  Prescott.  This  is  a  PWA  con- 
tract. Five  bids  were  received  ranging  from  $268,700.00  to  $482,825.00.  The 
contract  was  executed  October  20,  with  Coleman  Bros.  Corp.,  Boston,  Mass., 
the  lowest  bidder.  The  work  contracted  for  consists  of  clearing  the  entire  West 
Branch  and  the  main  valley  west  of  the  Village  of  Enfield,  except  a  portion  at 
the  bottom  of  the  valley  lying  east  of  the  river  and  upstream  from  the  main  dam 
which  is  being  cleared  by  a  labor  force  of  the  Commission.  Work  was  started 
November  1.  Only  a  small  amount  of  clearing  was  done  and  no  estimate  for 
payment  was  made  before  November  30. 

Contract  62. — Bids  were  opened  October  3,  for  clearing  a  portion  of  the  site 
of  Quabbin  Reservoir  on  the  Lower  Middle  and  East  branches  of  the  Swift 
River  in  the  towns  of  Ware,  New  Salem,  Petersham  and  Hardwick,  including 
areas  which  were  in  the  former  towns  of  Enfield,  Prescott  and  Greenwich.  This 
is  a  PWA  contract.  Five  bids  were  received  ranging  from  $344,100.00  to 
$550,825.00.  The  contract  was  executed  October  20  with  Colem.an  Bros.  Corp., 
the  lowest  bidder.  The  work  contracted  for  consists  of  clearing  the  lower  por- 
tion of  the  reservoir  north  of  the  dike,  east  of  the  Village  of  Enfield,  and  south 
of  Greenwich  Village.  Work  was  started  November  1.  Only  a  small  amount  of 
clearing  was  done  and  no  estimate  for  payment  was  made  before  November  30. 

Contract  63. — Bids  were  opened  October  3,  for  clearing  a  portion  of  the  site 
of  Quabbin  Reservoir  on  the  central  portion  of  the  Middle  Branch  of  the  Swift 
River  in  the  towns  of  New  Salem,  Petersham  and  Hardwick,  including  areas 
which  were  in  the  former  towns  of  Greenwich,  Prescott  and  Dana.  This  is  a 
PWA  contract.  Six  bids  were  received  ranging  from  $217,500.00  to  $350,975.00. 
The  contract  was  executed  October  20,  with  Coleman  Bros.  Corp.,  the  lowest 
bidder.  The  work  contracted  for  consists  of  clearing  a  portion  of  the  Middle 
Branch  of  the  reservoir,  extending  about  four  miles  northerly  from  Contract  62. 
Work  was  started  November  \.  Only  a  small  amount  of  clearing  was  done  and 
no  estimate  for  payment  was  made  before  November  30. 
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Contract  64. — Bids  were  opened  August  25,  for  constructing  the  service  build- 
ings at  Shafts  1  and  8  of  Quabbin  Aqueduct  in  the  towns  of  West  Boylston  and 
Barre.  Subsequently,  each  of  the  three  lowest  bidders  agreed  to  accept  his  bid 
price  if  the  necessary  provisions  were  added  to  the  conti"act  to  make  it  a  PWA 
contract.  The  contract  was  executed  as  a  PWA  contract  October  25  with  Piatt 
Contracting  Co.,  Inc.,  Cambridge,  Mass.,  the  lowest  bidder.  The  work  con- 
tracted for  consists  of  constructing  a  service  building  adjacent  to  the  existing 
Wachusett  outlet  building  at  Shaft  1  of  Quabbin  Aqueduct,  containing  space  for 
garaging  two  trucks,  storeroom,  public  toilets  and  a  heating  plant  which  can 
serve  the  shaft  outlet  building  as  well  as  the  service  building,  also  a  service 
building  adjacent  to  the  existing  Ware  River  intake  building  at  Shaft  8  of 
Quabbin  Aqueduct,  containing  garage  space  for  three  trucks  or  automobiles, 
greasing  pit,  storeroom  and  public  toilets. 

Work  started  November  7.  At  Shaft  1,  excavation  and  placing  of  forms  for 
footings  and  sidewalls  were  completed  November  21,  and  reinforcing  placed  in 
the  sidewalls  November  30.  Other  miscellaneous  items  were  in  progress.  At 
Shaft  8  similar  work  was  done,  reinforcing  being  in  place  November  23  and  the 
footings  poured  November  30.  The  contractor's  force  averaged  12  men  for  a 
period  of  4  weeks,  the  maximum  being  17  for  the  week  ending  November  19. 

No  estimate  for  payment  was  made  before  November  30. 

Contract  65. — Bids  were  opened  September  8,  for  installing  shaft  caps  and 
aqueduct  control  valves  and  for  constructing  appurtenant  works  in  the  Wachu- 
sett outlet  building  at  Shaft  1  of  Quabbin  Aqueduct  in  the  Town  of  West  Boyl- 
ston. Five  bids  were  received,  ranging  from  $11,335.00  to  $22,685.10.  The 
contract  was  executed  September  22  with  the  Engineering  Service  and  Con- 
struction Co.,  Boston,  Mass.,  the  lowest  bidder.  The  work  contracted  for  con- 
sists of  installing  gates  and  appurtenances  for  which  provisions  were  made  in 
the  original  design  of  the  outlet  works,  and  which  are  necessary  to  control  and 
regulate  the  flow  in  the  aqueduct,  to  shut  off  the  discharge  into  Wachusett 
Reservoir  and  cause  the  water  diverted  from  the  Ware  River  to  flow  westerly 
in  the  tunnel  to  Quabbin  Reservoir. 

Prior  to  the  contractor's  work,  the  Commission  commenced  the  unwatering 
operations  by  installing  temporary  transformers  and  lowering  its  900-horse- 
power  motor  to  the  bottom  of  the  dry  well  connecting  it  to  the  tunnel  unwatering 
pump.  Pumping  was  started  September  6  and  continued  intermittently  as  nec- 
essary for  the  work  of  the  contract.    The  contractor  commenced  work  October 

18.  Stop  logs  were  placed  and  sealed  and  a  small  gasoline-driven  pump  was  used 
to  complete  the  unwatering  of  the  outlet  chamber  to  permit  thorough  cleaning 
of  rock. 

The  building's  bronze  entrance  doors  and  frame  were  removed  and  temporary 
wooden  doors  substituted  October  28.  The  two  72-inch  Dow-disc  valves,  fur- 
nished by  the  Commission,  were  delivered  November  3  and  4,  lowered  into  the 
pit  the  next  day,  placed  to  line  and  grade  and  finally  set  in  concrete  November 

19.  Other  work  was  in  progress.  The  contractor's  force  averaged  6  men  for  a 
period  of  7  weeks,  the  maximum  being  8  for  the  week  ending  November  19. 

No  estimate  for  payment  was  made  before  November  30. 

Contract  66. — Bids  were  opened  August  25,  for  constructing  regulating  dams 
on  the  Middle  Branch  of  the  Swift  River  in  the  Town  of  New  Salem  and  on  the 
East  Branch  of  the  Swift  River  in  the  Town  of  Hardwick  and  in  the  former 
Town  of  Dana,  now  Petersham.  Eleven  bids  were  received,  ranging  from  $171,- 
650.00  to  $294,250.00.  Subsequently,  each  of  the  three  lowest  bidders  agreed  to 
accept  his  bid  price  if  the  necessary  provisions  were  added  to  the  contract  to 
make  it  a  PWA  contract.  The  contract  was  executed  as  a  PWA  contract 
October  25  with  C.  &  R.  Construction  Company,  Boston,  the  lowest  bidder.  The 
work  contracted  for  consists  of  the  construction  of  regulating  dams  to  maintain 
a  practically  constant  water  level  over  shallow  areas  in  the  upper  branches  of 
Quabbin  Reservoir  and  of  clearing  the  entire  area  to  be  flooded  thereby.  Work 
was  started  November  7  with  clearing  on  the  west  side  of  the  East  Branch  of 
the  Swift  River.  The  contractor's  force  averaged  28,  the  maximum  being  45  for 
the  week  ending  November  19. 
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No  estimate  for  payment  was  made  before  November  30. 

Contract  72.— Bids  were  opened  October  3,  for  clearing  a  portion  of  the  site 
of  Quabbin  Reservoir  on  the  Upper  Middle  and  East  branches  of  the  Swift 
River  in  the  towns  of  New  Salem,  Petersham  and  Hardwick,  including  areas 
which  were  in  the  former  towns  of  Prescott,  Greenwich  and  Dana.  This  is  a 
PWA  contract.  Four  bids  were  received,  ranging  from  $469,975.00  to  $905,- 
000.00.  The  contract  was  executed  October  25  with  C.  &  R.  Construction 
Company,  the  lowest  bidder.  The  work  contracted  for  consists  of  clearing  two 
portions  of  Quabbin  Reservoir  lying  north  and  east  of  Contract  63,  and  down- 
stream from  the  regulating  dams  to  be  built  under  Contract  66.  Work  of  clear- 
ing and  burning  up  was  started  November  7.  The  contractor's  force  averaged 
49,  the  maximum  being  78  for  the  last  week  of  the  year. 

No  estimate  for  payment  was  made  before  November  30. 

Contract  88. — Bids  were  opened  November  3,  for  furnishing  and  storing  top 
soil  at  the  Quabbin  Dike  and  in  the  Quabbin  Park  Cemetery  in  the  Town  of 
Ware.  Five  bids  were  received,  ranging  from  $7,620.00  to  $12,500.00.  The  con- 
tract was  executed  November  3  with  Warner  Bros,  and  Goodwin,  Inc.,  Sunder- 
land, Mass.,  the  lowest  bidder.  About  2,400  cubic  yards  of  loam  was  stripped 
from  borrow  areas  in  Enfield  and  piled  ready  for  removal  to  the  storage  areas 
November  15  to  21,  when  work  was  suspended  for  the  season.  The  work  was 
done  by  one  man  operating  a  Diesel-powered  bulldozer. 

No  estimate  for  payment  was  made  before  November  30. 

List  of  Drawings  and  Tables  Appended  FIereto 

Location  of  Real  Estate  Acquii'ed  for  Quabbin  Reservoir. 

Takings  of  Real  Estate  and  Water  Rights. 

Status  of  Contracts  Completed  between  November  30,   1937,  and  November  30,  1938. 

Status  of  Contracts  in  Force  on  November  30,  1938. 

Canvass  of   Bids,   Contracts   61   and  62. 

Canvass  of   Bids,   Contracts   63   and   72. 

Canvass  of  Bids,   Contract  66. 

Canvass  of  Bids,   Contract   73. 

Hydrographs  of  the  Great  Floods  of  March,   1936,  and  September,   1938. 

Monthly  Rainfall  at  Stations  on  Ware  and  Swift  Watersheds,   1938. 

Substitute  Highways  in  Quabbin  Reservoir  Area. 

Revised  Town  and  County  Lines  in  Quabbin  Reservoir  Area. 

For  data  on  contracts  completed  prior  to  November  30,  1937,  see  sixth  to 
twelfth  annual  reports,  inclusive.  A  General  Plan  and  Profile  of  the  Present  and 
Proposed  Metropolitan  Water  Supply  was  included  in  the  geological  report  ap- 
pended to  the  1935  annual  report. 

For  summaries  of  rainfall  for  years  previous  to  1938,  see  1935  to  1937  annual 
reports,  inclusive. 

Respectfully  submitted, 

Frank  E.  Winsor,  Chief  Engineer. 
20  Somerset  Street,  Boston,  Mass. 
January  3,  1939. 
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FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 


Expenditures  and  Disbursements  for  the  Fiscal  Year  and  from  July  28, 
1926,  THE  Date  of  the  Appointment  of  the  Commission 

New  accounts  have  been  opened  during  the  year  necessitating  transfers  from 

old  accounts. 

In  the  case  of  accounts  marked  PWA,  the  cost  to  the  Commonwealth  will  be 
decreased  by  the  amount  of  the  federal  grant. 


General 

Overhead 

Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

Administration,  Commissioners'  Offi 

ce: 

Salaries,  Commissioners 

$10,500.00 

$127,915.56 

Salaries,  Clerical  .         .         .         , 

14,527.66 

142,076.33 

General  Legal  Expense 

3.00 

2,172.16 

Furniture  and  Fixtures 

314.40 

4,883.60 

Engineering  Instruments 

00.00 

98.00 

Rent  and  Upkeep  .         .         .         . 

2,282.53 

27.583.17 

Automobile  Purchase    . 

00.00 

2,917.93 

Automobile  Maintenance 

313.35 

3,597.78 

Miscellaneous  Expense  (undistrib 

uted)         .              2,557.28 

19,759.58 

Advertising         .         .         .         . 

1,233.83 

12,245.40 

Printing  and  Blueprinting 

797.88 

11,495.38 

Stationery  and  Office  Supplies 

478.15 

3,541.39 

Postage       .         .         .         .         . 

328.08 

1,955.13 

Total  Administration,  Commi 

ssioner's  Office  $33,336.16 

$360,241.41 

Engineering,  Headquarters'  Office : 

Salaries,  Engineering    . 

$78,810.80 

$944,476.17 

Salaries,  Clerical  . 

11,628.41 

118,427.54 

General  Consultant  Expense 

1,653.25 

118,168.50 

General  Legal  Expense 

00.00 

53,160.29 

Furniture  and  Fixtures 

62.07 

15,181.51 

Laboratory  Equipment 

00.00 

1,961.00 

Laboratory  Supplies 

00.00 

2,071.94 

Rental  of  Equipment     . 

00.00 

3,370.02 

Engineering  Instruments 

8.33 

1,266.37 

Rent  and  Upkeep  of  Boston  Office 

t        .        .            10,372.66 

126,425.92 

Rent  and  Upkeep  of  Springfield  ] 

laboratory                    00.00 

3,950.54 

Automobile  Purchase    . 

00.00 

3,604.62 

Automobile  Maintenance 

315.24 

4,484.40 

Special  Experiments 

00.00 

2,304.63 

Miscellaneous  Expense  (undistrib 

uted)        .                 779.67 

23,594.50 

Printing  and  Blueprinting 

753.19 

16,908.58 

Stationery  and  Office  Supplies 

604.89 

6,968.60 

Postage       .... 

363.00 

2,704.48 

Total  Engineering,  Headquar 

ters'      Office    $105,351.51 

$1,449,029.61 
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Year  ending  Total  to 

Nov.  30,  1938  Nov.  30,  1938 

Distribution  of  General  Overhead 

Administration,  Commissioners'  Office: 
Wachusett-Coldbrook  Tunnel 
Coldbrook-Swift  Tunnel 
Quabbin  Reservoir  (except  PWA) 

Main  Dam 

Beaver  Brook  Dike 

Southern  Sudbury  Emergency  Supply 

Metropolitan  System-General 

(Expenditures  under  Chapter  No.  48) 
Cochituate  Supply 

(Expenditures  under  Chapter  No.  18) 
Wachusett  Watershed  Protection 
Quabbin  Reservoir   (PWA) 
Weston  Aqueduct  Siphons     . 
Pressure  Aqueduct  West  of  High  Level 

Distributing  Reservoir  .     . 

Total  Administration,  Commissioners'  Office  $33,448.14 

Engineering,  Headquarters'  Office : 

Wachusett-Coldbrook  Tunnel   (except  PWA) 
Coldbrook-Sv^'ift  Tunnel        .... 

Quabbin  Reservoir  (except  PWA) 

Main  Dam      ....... 

Beaver  Brook  Dike  .         .         .     . 

Southern  Sudbury  Emergency  Supply 
Metropolitan  System-General 

(Expenditures  under  Chapter  No.  48) 
Cochituate  Supply 

(Expenditures  under  Chapter  No.  18) 
Wachusett  Watershed  Protection 
Superstructure — Shaft  4 — Southboro  Tunnel 
Wachusett-Coldbrook  Tunnel  (PWA) 

Service   Buildings 

Quabbin  Reservoir   (PWA) 

Weston  Aqueduct  Siphons    .... 

Pressure  Aqueduct  West  of  High  Level 

Distributing  Reservoir       .... 
High  Level  Distributing  Reservoir  in  Weston 
Pressure  Aqueduct  East  of  High  Level 

Distributing  Reservoir       .... 

Total  Engineering,  Headquarters'  Office 

Wachusett-Coldbrook  Tunnel  Section  of  Quabbin  Aqueduct, 
Ware  Supply  (Except  PWA) 

General  Overhead: 

Administration,  Commissioners'  Office         .  $8,719.48  $87,123.78 

Engineering,  Headquarters'  Office        .         .  27,226.10  340.478.84 


$8,719.48 

49.94 

15,513.52 

7,099.00 

468.12 

00.00 

$87,123.78 
29,800.95 

154,006.67 

46,606.48 

28,584.61 

8,690.28 

355.91 

2,789.67 

00.00 

1,130.19 

84.18 

4.54 

1,508.78 

1,130.19 

84.18 

4.54 

23.26 

23.26 

e  $33,448.14 

$360,353.39 

$27,226.10 

217.29 

48,789.99 

23,415.11 

1,525.96 

00.00 

$340,478.84 
113,977.89 
668,531.91 
163,946.66 
106,571.66 
33,407.97 

1,926.17 

15,805.54 

00.00 

2,250.89 

101.89 

4,058.25 

2,250.89 

101.89 

74.36 
1,347.60 
2,585.39 

74.36 
1,347.60 
2,585.39 

10,708.87 
70.97 

10,708.87 
70.97 

428.37 

428.37 

$120,668.96 

$1,464,347.06 

Total  General  Overhead        ....  $35,945.58        $427,602.62 
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Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor     .... 

Furniture  and  Fixtures 

Engineering  Instruments 

Rent  and  Upkeep  . 

Automobile  Purchase    . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Miscellaneous  Expense  (undistributed) 

Advertising         ..... 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Postage       ...... 

Total   Engineering 

Real  Estate — General  Construction  : 
Legal  and  Expert  Expense    . 
Consultant  Expense       .... 

Labor     ....... 

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 
Purchases  and  Settlements    . 
Taxes     ....... 

Maintenance  of  Real  Estate 
Police  Protection 

Labor  ...... 

Fire  Protection 

Equipment 

Miscellaneous  Expense 
Special  Agents 

Salaries       ...... 

Furniture  and  Fixtures 

Automobile   Purchase 

Automobile  Maintenance  . 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage  .         .         .'        . 

Total  Real  Estate 


Year  ending 
Nov.  30,  1938 


$2,855.26 

503.13 

614.79 

0.77 

30.56 

1,038.21 

00.00 

200.19 

00.00 

171.52 

00.00 

84.47 

26.87 

8.94 


Total  to 
Nov.  30,  1938 


$401,358.85 

8,478.00 

4,652.12 

2,307.72 

7,727.80 

19,759.53 

11,578.89 

15,846.63 

18,640.69 

10,157.62 

6.05 

1,218.17 

3,100.16 

462.26 


$5,534.71 

$505,294.49 

$00.00 
00.00 

$6,205.35 
455.66 

00.00 

1,711.20 

00.00 

1,003.60 

00.00 

62.36 

00.00 
00.00 
00.00 

123,347.50 
3,682.24 
1,298.18 

00.00 

41.00 

00.00 
00.00 

1,254.66 
00.54 

00.00 

12,949.00 

00.00 

117.67 

00.00 

1,222.50 

00.00 
00.00 
00.00 

2,124.30 

1,201.73 

26.51 

00.00 

5.48 

00.00 

21.36 

$00.00        $156,730.84 


Ware  Watershed  Protection  : 

Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense 
Consultant  Expense 
Labor     .... 
Engineering  Instruments 
Rent  and  Upkeep  . 
Furniture  and  Fixtures 
Completed  Contracts  Nos.  27  and  39 
Automobile  Purchase 
Automobile  Maintenance 
Special  Experiments 
Compensation  to  Labor  for  Injuries 


^9,970.55 

814.22 

00.00 

4,342.33 

8.55 

139.90 

0.26 

00.00 

—60.00 

800.61 

00.00 

00.00 


$146,115.43 

27,853.16 

763.70 

19,244.87 

415.65 

554.51 

63.18 

243,104.18 

1,182.53 

6,273.41 

700.00 

774.85 
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Medical  and  Surgical  Supplies 
Medical  and  Surgical  Services 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage  .... 

Installed   Equipment 
Rental  of  Equipment 
Purchases  and  Settlements 
Taxes     .... 
Maintenance  of  Real  Estate 
Special  Agents 

Salaries 

Automobile   Purchase 

Automobile  Maintenance 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage  .... 

Labor  

Police  Protection 

Labor  ..... 

Fire  Protection 

Equipment  .         .    •    . 

Labor  

Auto  Maintenance 

Miscellaneous   Expense 
Rutland-Holden  Sewer,  Maintaining,  Cleaning 

and  Repairing  State  Sanatorium  Branch 

U.  S.  Vet.  Hospital  Branch 

Trunk  Sewer,  except  Branches 
Use  of  City  of  Worcester's  Sewerage  System 

for    Disposal    of    Sewage    from    Rutland- 
Holden  Sewer    ...... 

Reforestation,  Watershed  Planting 

Trees  for  Watershed  Planting   . 

Labor  ....... 

Fire  Stops  and  Fire  Access  Roads 

Total  Ware  Watershed  Protection 


Ware  Diversion  Damages — Except  Awards  by  Court  Decree 


Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

00.00 

200.00 

11.00 

11.00 

169.69 

5,921.69 

119.82 

846.66 

127.47 

502.32 

00.00 

2.00 

23.54 

74.09 

00.00 

5,610.75 

00.00 

2.50 

19,741.10 

1,360,724.91 

5,054.54 

53,099.42 

1,516.21 

10,829.49 

2,520.00 

12,168.67 

856.67 

1,478.67 

418.21 

2,335.29 

255.48 

1,465.74 

00.00 

167.40 

4.20 

8.11 

00.00 

23.55 

00.00 

15.00 

00.00 

64.00 

00.00 

39.09 

147.35 

147.35 

4.25 

4.25 

0.78 

0.78 

55.92 

533.99 

65.76 

582.46 

213.24 

1,504.40 

402.46 


1,177.56 


Salaries,  Engineering  and  Clerical 

Legal  and  Expert  Expense 

Consultant  Expense 

Labor     .... 

Furniture  and  Fixtures 

Laboratory  Equipment 

Laboratory  Supplies 

Engineering  Instruments 

Rental  of  Equipment 

Rent  and  Upkeep  . 

Automobile   Purchase    . 

Automobile   Maintenance 

Medical  and  Surgical  Supplies 

Contracts  for  Investigations  and  Surveys 

Materials  of  Construction 


00.00 

1,521.89 

1,009.19 

1,009.19 

2,794.43 

2,794.43 

$51,527.73 

$1,911,912.12 

)URT  Decree 

$1,664.08 

$86,338.33 

00.00 

3,177.15 

00.00 

22,537.61 

61.20 

2,495.68 

00.00 

30.73 

7.19 

287.30 

30.75 

464.19 

00.00 

560.34 

00.00 

203.75 

46.30 

90.49 

0.50 

170.92 

29.76 

4,030.41 

0.25 

0.25 

00.00 

63.27 

00.00 

136.51 
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Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage       ...... 

Purchases  and  Settlements    . 

Sub  Total  Ware  Diversion  Damages- 
Except  Awards  by  Court  Decree   . 


Year  ending 
Nov.  30,  1938 

6.53 
00.00 
00.00 
00.00 
00.00 

Total  to 
Nov.  30,  1938 

7,345.99 

1,261.10 

64.10 

6.62 

196,633.33 

$1,846.56 

$325,898.07 

Ware  Diversion  Damages — Awards  by  Court  Decree: 

Jury  Verdicts  : 

Salaries,  Engineering  and  Clerical         .         .  $00.00 

Legal  Expense 00.00 

Consultant  and  Engineering  Expert  Expense  00.00 

Expert  and  Other  Witness  Expense     .         .  00.00 

Automobile  Maintenance       ....  00.00 

Miscellaneous  Expense   (undistributed)         .  00.00 

Printing  and  Blueprinting         .         .         .  00.00 

Stationery  and  Office  Supplies  .         .         .  00.00 

Postage 00.00 

Settlements 00.00 

Payments  under  Certificates  of  Judgment     .  00.00 


Sub  Total  Ware  Diversion  Damages — 
Awards  by  Court  Decree — Jury  Verdicts 


$61,087.46 

37,806.71 

92,969.39 

63,740.91 

440.58 

7,526.44 

682.98 

146.83 

19.63 

260,000.00 

560,458.62 


$00.00     $1,084,879.55 


Ware  Diversion  Damages — Payments  to  Counties  for  Re- 
imbursement FOR  Expenses  of  Litigation  in  County  Courts  : 

County  of  Hampshire $00.00  $15,000.00 

Total  Ware  Diversion  Damages        .         .  $1,846.56      $1,425,777.62 


Permanent  Construction — Construction  Contracts  : 

Completed   Contracts $00.00 


$9,629,739.99 


Permanent  Construction — Except  Construction  Contracts 


Engineering  Instruments  .... 
Installed  Equipment  ..... 
Temporary  Equipment  .... 

Labor  except  Contracts  .... 

Compensation  to  Labor  for  Injuries     . 
Contracts  for  Equipment  for  Surveys  . 
Maintenance  of  Partially  Completed  Structures 
Maintenance  of  Grounds        .... 
Purchases  of  Plants,  Trees  and  Shrubbery  . 
Rental  of  Equipment      ..... 
Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 
Materials  of  Construction     .... 

Sub  Total  Except  Construction  Contracts 

Total  Permanent  Construction 

Total  Wachusett-Coldbrook  Tunnel  Section 
of  Quabbin  Aqueduct,  Ware  Supply 
(except  PWA) 


$17.40 

1,516.90 

00.00 

665.34 

$00.00 

00.00 

4,176.43 

29.25 

00.00 

00.00 

475.29 

51.54 

1.71 

00.00 

$6,933.86 
$6,933.86 


$17.40 

64,583.33 

6,423.60 

5,081.03 

$18.29 

898.34 

15,751.03 

5,643.94 

842.58 

7.00 

9,929.13 

51.54 

1.71 

25.87 

$109,274.79 
$9,739,014.78 


$101,788.44   $14,166,332.47 
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Year  ending 
Nov.  30,  1938 
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Total  to 
Nov.  30,  1938 


Wachusett-Coldbrook  Tunnel  (PWA  Only)  Service  Buildings 


General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead    . 


$00.00 
74.36 

$74.36 


$00.00 
74.36 

$74.36 


Engineering: 

Salaries,  Engineering  and  Clerical 
Consultant  Expense 

Total   Engineering     .... 
Total  Wachusett-Coldbrook  Tunnel, 

Service  Buildings   (PWA)     . 
Total  Wachusett-Coldbrook  Tunnel, 

Ware  Supply        .... 


$671.72 
32.48 

$671.72 
32.48 

$704.20 

$704.20 

$778.56 

$778.56 

$102,567.00 

$14,167,111.03 

Wachusett  Watershed  Protection 


General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead    . 


$1,130.19 
2,250.89 

$3,381.08 


$1,130.19 
2,250.89 

$3,381.08 


Engineering: 

Salaries,  Engineering  and  Clerical 

Legal  Expense       .... 

Labor     ...... 

Engineering  Instruments 

Automobile  Maintenance 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage       ..... 

Rent  and  Upkeep  .... 

Medical  and  Surgical  Services 


Total   Engineering     ..... 
Total  Wachusett  Watershed  Protection 


$7,085.86 

$12,628.39 

167.92 

171.47 

619.37 

1,319.61 

9.00 

9.00 

264.07 

464.25 

258.91 

524.84 

29.84 

49.75 

17.59 

17.59 

6.79 

12.74 

38.50 

38.50 

206.00 

206.00 

$8,703.85 

$15,442.14 

$12,084.93 

$18,823.22 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct 

General  Overhead: 

Administration,  Commissioners'  Office         .  $49.94  $29,800.95 

Engineering,  Headquarters'  Office         .         .  217.29         $113,977.89 


Total  General  Overhead    . 

$267.23 

$143,778.84 

ineering: 

Salaries,  Engineering  and  Clerical 
Consultant  Expense       .... 

Labor     

Furniture  and  Fixtures 
Engineering   Instruments 

$1,936.84 

00.00 

191.50 

00.00 

00.00 

$268,859.08 

586.73 

2,690.80 

1,567.40 

4,577.18 
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Year  ending 
Nov.  30,  1938 

Total  to 
Nov.  30,  1938 

Rent  and  Upkeep           .... 
Rental  of  Equipment      .... 
Automobile  Purchase     .... 

169.42 

00.00 
—297.31 

10,826.53 

3.00 
7,713.21 

Automobile  Maintenance 

116.28 

18,145.59 

Contracts  for  Investigations  and  Surveys 
Materials  of  Construction 

00.00 
00.00 

13,525.66 
2.25 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage 

Medical  and  Surgical  Services 

55.76 
4.44 

15.62 
3.64 

13.00 

8,125.58 
959.95 

2,206.03 

529.45 

13.00 

Total  Engineering      .... 

$2,209.19 

$340,331.44 

Real  Estate: 

Legal  and  Expert  Expense    . 

Labor 

$00.00 
00.00 

$3,103.53 
12.20 

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Postage 

Purchases  and  Settlements     . 

00.00 
00.00 
00.00 
00.00 

27.16 

34.87 

5.68 

23,610.00 

Taxes 

00.00 

724.77 

Maintenance  of  Real  Estate  . 

00.00 

252.79 

Fire  Protection 

Equipment 

00.00 

60.86 

Total  Real  Estate 


$00.00 


$27,831.86 


Permanent  Construction — Construction  Contracts  : 

Completed  Contract  No.  20  .         .         .         .  $00.00 

Contract  47,  Head  House  at  Shaft  12  .         .  19,564.97 

Contract  No.  53,  Head  House  at  Shaft  9      .  1,666.73 


$4,809,852.83 

19,564.97 

9,785.63 


Sub  Total  Construction  Contracts 


$21,231.70     $4,839,203.43 


Permanent  Construction- 
Labor     .         .         .         . 
Installed  Equipment 
Water  Supply  System  , 
Miscellaneous  Expense 


-Except  Construction  Contracts  ; 

$132.50 

17,653.90 

00.00 

43.71 


Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction 


$17,830.11 
$39,061.81 


$445.45 

24,892.26 

3,417.56 

2,590.91 

$31,346.18 
,870,549.61 


COLDBROOK-SWIFT  DAMAGES ExCEPT  AwARDS  BY  CoURT  DeCREE  : 

Purchases  and  Settlements     ....  $1,000.00  $3,800.00 


COLDBROOK-SwiFT  DAMAGES AwARDS  BY  CoURT  DeCREE JURY  VeRDICTS  : 

Salaries,  Engineering  and  Clerical         .         .  $30.90  $30.90 

Legal  Expense 1,511.83  1,553.83 

Expert  and  Other  Witness  Expense      .         .  96.50  96.50 


Sub  Total  Coldbrook-Swift  Damages — 

Awards  by  Court  Decree — Jury  Verdicts 
Total  Coldbrook-Swift  Damages 
Total  Coldbrook-Swift  Tunnel   . 


$1,639.23 
$2,639.23 
f44, 177.46 


$1,681.23 

$5,481.23 

$5,387,972.98 
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General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead    . 

QuABBiN  Reservoir  Clearing — PWA  Only- 
Salaries,  Engineering  and  Clerical 
Consultant  Expense       .... 

Total  Quabbin  Reservoir  Clearing — 
PWA  Only — Engineering 

Quabbin  Hill  Road — PWA — Engineering: 


Year  ending 
Nov.  30,  1938 

Total  to 
Nov.  30,  1938 

^A  Only) 

$84.18 
1,347.60 

$84.18 
1,347.60 

$1,431.78 

$1,431.78 

Engineering: 

$5,261.43 
64.03 

$5,261.43 
64.03 

$5,325.46 


$5,325.46 


Salaries,  Engineering  and  Clerical 

$3,705.81 

$3,705.81 

Labor     

202.50 

202.50 

Total  Quabbin  Hill  Road— PWA— 

Engineering 

$3,908.31 

$3,908.31 

Regulating  Dams — PWA — Engineering  : 

Salaries,  Engineering  and  Clerical 

$1,114.32 

$1,114.32 

Total  Regulating  Dams— PWA— Engineering     $1,114.32 

$1,114.32 

Total  Quabbin  Reservoir— PWA  Only 

$11,779.87 

$11,779.87 

Quabbin  Reservoir  Not  Including  Main  Dam  and  Dike  (Except  PWA) 

General  Overhead: 

Administration,  Commissioners'  Office 

$15,513.52 

$154,006.67 

Engineering,  Headquarters'  Office 

48,789.99 

668,531.91 

Total  General  Overhead    . 

$64,303.51 

$822,538.58 

Engineering  : 

Salaries,  Engineering  and  Clerical 

$80,372.12 

$569,952.41 

Consultant  Expense       .... 

891.16 

4,252.18 

Labor     

8,690.81 

34,550.59 

Legal  Expense 

4.06 

4.06 

Compensation  to  Labor  for  Injuries 

45.77 

52.63 

00.00 

3,232.21 

Laboratory  Equipment 

71.96 

2,386.49 

Laboratory  Supplies      .... 

306.69 

4,496.68 

Rental  of  Equipment     .... 

00.00 

16.75 

Engineering  Instruments 

163.20 

6,475.11 

Rent  and  Upkeep 

2,342.43 

15,803.08 

Medical  and  Surgical  Supplies 

11.41 

11.41 

Medical  and  Surgical  Services 

86.50 

91.50 

Automobile  Purchase     .... 

1,092.56 

23,075.52 

Automobile  Maintenance 

4,913.66 

29,081.21 

Special  Experiments      .... 

00.00 

422.80 

Contracts  for  Investigations  and  Surveys 

00.00 

14,683.87 

Office  Buildings 

00.00 

5,059.20 

Miscellaneous  Expense  (undistributed) 

2,215.39 

10,966.27 

Printing  and  Blueprinting 

471.42 

3,440.39 

Stationery  and  Office  Supplies  .         .     , 

617.87 

7,944.56 

Postage 

283.16 

1,972.08 

Total  Engineering  (except  PWA) 


$102,580.17        $737,971.00 
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Real  Estate — Except  Awards  by  Court  Decree; 
Legal  and  Expert  Expense    . 
Consultant  Expense 
Labor     ...... 

Compensation  to  Labor  for  Injuries 
Furniture  and  Fixtures 
Medical  and  Surgical  Services 
Automobile  Maintenance 
Miscellaneous  Expense   (undistributed) 

Advertising 

Printing  and  Blueprinting 
Purchases  and  Settlements  . 
Purchase  price  B.  &  A.  R.  R.  and  N.  Y.  C. 

lessee,  for  part  of  Athol  Branch  and  gen- 
eral release  of  all  claims  for  damages  for 

reservoir  construction      .... 

Taxes     ...... 

Maintenance  of  Real  Estate  . 
Water  Supply  System   . 
Fire  Protection 

Equipment  .... 

Automobile  Purchase 

Automobile  Maintenance  . 

Labor  ..... 

Medical  and  Surgical  Services  . 

Compensation  to  Labor  for  Injuries 

Miscellaneous   Expense 
Police  Protection 

Labor  .         .         . 

Special  Agents 

Salaries       .         .         .         .         . 

Equipment  .... 

Labor  ..... 

Automobile  Purchase    . 
Automobile  Maintenance 
Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage  .... 
Renting  Agents 

Salaries 

Legal  Expense  . 

Furniture  and  Fixtures 

Automgbile   Purchase 

Automobile  Maintenance 

Labor 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage  .... 

Payments  to  Towns  . 

Sub  Total  Real  Estate — Except  Awards 
by  Court  Decree         .... 

*Includes  interest  on  settlement  of  $575,000.00,  which  settlement  was  approved  and  scheduled  by 
Commission  on  March  29,  1935.  and  shown  in  1935  expenditures  although  payment  was  disap- 
proved by  Governor  and  Council  and  warrant  returned  to  Comptroller's  bureau.  Rescheduled  by 
Commission  with  interest  on  March  4,  1937,  in  accordance  with  judgment  received  from  Superior 
Court,  February  IS,   1937. 
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Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

$12,392.78 

$182,843.15 

00.00 

146.78 

2,169.85 

19,608.97 

47.76 

113.43 

00.00 

46.06 

85.00 

85.00 

408.43 

767.51 

1,514.97 

10,167.32 

00.00 

208.66 

220.22 

1,651.92 

406,857.39 

6,941.507.27 

00.00 

641,240.88* 

73,286.17 

469,646.47 

1,363.07 

11,301.15 

00.00 

48.60 

00.00 

5,622.00 

00.00 

771.69 

53.74 

425.26 

1,898.58 

7,043.38 

20.00 

20.00 

00.00 

10.00 

38.79 

296.55 

3,246.05 

3,455.05 

2,520.00 

25,466.00 

00.00 

118.33 

00.00 

30.00 

381.67 

2,240.63 

485.10 

4,330.33 

234.65 

1,790.58 

00.00 

52.72 

9.44 

23.12 

1.50 

18.57 

2,880.00 

29,408.10 

1,004.32 

1,170.57 

00.00 

29.29 

381.66 

906.61 

271.87 

584.51 

00.00 

69.50 

92.20 

1,026.06 

00.00 

18.62 

8.76 

47.04 

68.55 

285.69 

00.00 

20,500.00 

$511,942.52 

$8,385,143.37 
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Real  Estate — Awards  by  Court  Decree — Board  of 

Salaries  of  Referees 

Salaries,  Engineering  and  Clerical 

Legal  Expense       ...... 

Consultant  and  Engineering  Expert  Expense 
Expert  and  Other  Witness  Expense 
Automobile   Maintenance       .         . 
Expenses  of  Board  of  Referees 
Miscellaneous  Expense  .... 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 
Payments  Under  Certificate  of  Judgment 


Year  ending 
Nov.  30,  1938 

Referees 

$00.00 

5.78 

3,002.40 

00.00 

14,445.33 

00.00 

00.00 

00.00 

00.00 

00.00 

00.00 
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Total  to 
Nov.  30,  1938 


$21,140.00 

1,455.16 

14,354.22 

2,545.50 

22,165.40 

6.53 

764.30 

591.91 

21.99 

23.72 

179,041.67 


Sub  Total  Real  Estate— Awards  by 
Court  Decree — Board  of  Referees 


$17,453.51        $242,110.40 


Real  Estate — Awards  by  Court  Decree — Jury  Verdicts: 

Salaries,  Engineering  and  Clerical        .         .  $00.00 

Legal  Expense 503.10 

Miscellaneous  Expense           ....  35.00 

Payments  under  Certificates  of  Judgment     .  13,045.99 

Expert  and  Other  Witness  Expense      .         .  4.80 

Sub  Total  Real  Estate — Awards  by  Court 

Decree — Jury  Verdicts  ....  $13,588.89 

Total  Real  Estate $542,984.92 


$27.73 

1,061.00 

37.00 

20,878.65 

4.80 


$22,009.18 
$8,649,262.95 


Quabbin  Reservoir  Damages — Except  Awards  by  Court  Decree  : 


Salaries,  Engineering    .... 
Legal  and  Expert  Expense    . 
Consultant  Expense       .... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 
Purchases  and  Settlements     . 

Sub  Total  Quabbin  Reservoir  Damages — 
Except  Awards  by  Court  Decree   . 


$39.00 
00.00 
00.00 
00.00 
00.00 

340.00 


$87.68 

931.00 

2,158.82 

15.19 

2.96 

48,681.00 


$379.00  $51,876.65 


Quabbin  Reservoir  Damages — Awards  by  Court  Decree — 
Board  of  Referees  : 

Legal  Expense 

Expert  and  Other  Witness  Expense 

Sub  Total  Quabbin  Reservoir  Damages 

Awards  by  Court  Decree — Board  of  Referees 
Total  Quabbin  Reservoir  Damages 

Swift  Diversion  Damages  (Including  Beaver  Brook) 
Except  Awards  by  Court  Decree: 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense    . 
Consultant  Expense 
Labor     ..... 
Medical  and  Surgical  Supplies 
Furniture  and  Fixtures 
Laboratory  Equipment 
Laboratory   Supplies 


$200.89 

$200.89 

40.00 

40.00 

s   $240.89 

$240.89 

$619.89 
ook) 

$6,244.28 

$52,117.54 

$92,384.29 

00.00 

5,814.80 

316.02 

71,200.91 

551.37 

2,086.47 

2.20 

2.20 

00.00 

78.18 

64.78 

2,199.90 

275.98 

3,938.46 
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Engineering  Instruments 

Rent  and  Upkeep  . 

Rental  of  Equipment 

Automobile  Purchase     . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Materials  of  Construction 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 

Purchases  and  Settlements     . 

Sub  Total  Swift  Diversion  Damages — 
Except  Awards  by  Court  Decree   . 

Beaver  Brook  Diversion  Damages — Award 
Decree — Jury  Verdicts  : 

Salaries,  Engineering  and  Clerical 

Legal  Expense       ..... 

Consultant  and  Engineering  Expert  Expense 

Expert  and  Other  Witness  Expense 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage       ...... 

Payments  under  Certificates  of  Judgment 


Sub  Total  Beaver  Brook  Diversion  Damages — 
Awards  by  Court  Decree — Jury  Verdicts 

Total  Swift  Diversion  Damages  (includ- 
ing Beaver  Brook)  .... 
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Year  ending 
Nov.  30,  1938 

Total  to 
Nov.  30,  1938 

00.00 

762.98 

416.39 

829.42 

00.00 

10.50 

4.50 

1,538.22 

261.46 
00.00 

4,495.82 
569.47 

00.00 

18.99 

58.49 
18.03 

6,248.31 
1,085.48 

00.00 

85.68 

00.00 

1,225,650.00 

$8,213.50 

$1,419,000.08 

BY  Court 

$00.00 

00.00 

e                  00.00 

00.00 

00.00 

$488.90 
3,303.27 
2,815:05 
6,350.00 
104.94 

00.00 

328.48 

00.00 

22.18 

00.00 

19.55 

00.00 

1.00 

00.00 

9,985.53 

$00.00  $23,418.90 

?,213.50     $1,442,418.98 


QuABBiN  Reservoir — Liquidation  of  Towns,  Town  Obligations; 


Town  Obligations : 
Town  of  Enfield 
Town  of  Greenwich  . 
Town  of  Prescott 
Town  of  Dana   .... 

Sub  Total,  Town  Obligations 


^6,322.43 
3,624.00 
1,730.29 
7,502.25 


^6,322.43 
3,624.00 
1,730.29 

7,502.25 


$19,178.97  $19,178.97 


Quabbin  Reservoir — Liquidation  of  Towns,  Liquidating  Expenses: 
Liquidating  Expenses : 

Salaries,  Engineering         ....  $501.75  $501.75 

Legal  and  Expert  Expense         .         .         .  732.66  732.66 

Labor 904.49  904.49 

Miscellaneous  Expense      ....  55.50  55.50 

Automobile  Maintenance    ....  49.42  49.42 

Sub  Total,  Liquidating  Expenses  .         .  $2,243.82  $2,243.82 
Total,  Quabbin  Reservoir,  Liquidation 

of  Towns $21,422.79  $21,422.79 

Quabbin  Reservoir — Cemeteries — Quabbin  Park 
Cemetery  Construction  : 

Salaries,  Engineering  and  Clerical        .         .  $1,422.40  $13,774.67 

Legal  and  Expert  Expense    ....  455.00  520.00 

Consultant  Expense 149.55  274.55 
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ees  and  Shrubbery 


Labor         .... 

Tools  and  Equipment     . 

Automobile  Purchase     . 

Automobile  Maintenance 

Rental  of  Equipment     . 

Purchases  and  Settlements 

Construction  Materials 

Purchase  and  Planting  of  Tr 

Receiving  Vault     . 

Water  Supply  System  . 

Maintenance  of  Grounds 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 

Medical  and  Surgical  Services 

Completed  Contract  No.  34   . 

Compensation  for  Labor  for  Injuries    . 

Sub  Total  Quabbin  Park  Cemetery 
Construction    .         .         .         .         . 


Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

10,402.30 

34,879.20 

30.42 

502.69 

500.00 

4,192.88 

714.48 

3,000.91 

00.00 

33.19 

00.00 

8,850.00 

765.06 

2,984.83 

00.00 

218.93 

00.00 

2,768.85 

00.00 

1,251.97 

6,185.22 

15,770.31 

491.07 

1,675.15 

4.60 

188.30 

00.00 

27.20 

8.00 

8.00 

00.00 

7,842.94 

31.84 

69.27 

$21,159.94  $98,833.84 


Removals  From  Cemeteries  Within  Reservoir 
Area  to  Quabbin  Park  Cemetery: 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment    . 
Automobile   Purchase    . 
Automobile  Maintenance 
Removal  and  Reinterment  of  Bodies 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense 
Rental  of  Equipment     . 

Sub  Total  Removals  to  Quabbin  Park 
Cemetery 


$4,565.85 

$16,676.44 

180.34 

684.63 

00.00 

2,669.99 

558.15 

2,428.85 

6,261.14 

26,482.20 

3,409.33 

16,017.60 

00.00 

6.75 

00.00 

10.50 

$14,974.81 

$64,976.96 

Removals  From  Cemeteries  Within  Reservoir 
Area  to  Cemeteries  Other  Than  Quabbin  Park  : 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment    . 
Automobile  Purchase     . 
Automobile  Maintenance 
Purchases  and  Settlements    . 
Perpetual  Care  Fund  Contributions 
Removal  and  Reinterment  of  Bodies 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense 


Sub  Total  Removals  to  Other  Cemeteries 
Total  Quabbin  Reservoir  Cemeteries 


$221.74 

$6,572.23 

00.00 

15.43 

00.00 

380.00 

00.00 

155.73 

140.00 

7,841.60 

00.00 

175.00 

139.98 

7,513.27 

84.53 

6,404.41 

00.00 

123.51 

$586.25 

$29,181.18 

$36,721.00 

$192,991.98 

Permanent  Construction — Construction  Contracts  : 
Contract  No.  47,  Construction  of  Service 

Building  and  Head  House  at  Shaft  12       .  -$15,496.33  $15,679.76 

Completed  Contract  No.  49,  Excavation  of 

Diversion  Channels 00.00  84,789.69 

Completed  Contract  No.  51,  Construction  of 

East  Branch  Baffle 00.00  189,545.99 
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Year  ending 
Nov.  30,  1938 


Contract  No.  56,  Construction  of  Adminis- 
tration Buildings  at  Main  Dam 

Completed  Contract  No.  59,  Drilling  a  Well 
for   Water    Supply   at   Administration 
Buildings 00.00 

Contract  No.  60,  Access  Road  to  Shaft  No.  12        58,485.85 


Total  to 
Nov.  30,  1938 


Sub  Total  Construction  Contracts     .         .  $315,350.16 
Permanent  Construction — Awards  by  Court  Decree — 
Actions  for  Breach  of  Contract  : 

Salaries,  Engineering    .....  $00.00 

Legal  Expense       ......  1,686.06 

Miscellaneous  Expense           ....  00.00 

Consultant  and  Engineering  Expert  Expense  5,757.65 


272,360.64  356,445.95 


691.28 
58,485.85 

$705,638.52 


Sub  Total  Awards  by  Court  Deere 
Actions  for  Breach  of  Contract 


Other  Permanent  Construction — Except  Clearing; 


$2,314.68 

34.90 

575.01 

71.64 

54.50 

2.25 

293.00 

729.80 

2.50 


Installed  Equipment 

Furniture  and  Fixtures 

Labor     ...... 

Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Services 
Automobile  Maintenance 
Materials  of  Construction 
Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 

Sub  Total  Other  Construction — Except 
Clearing       ....... 

Other  Permanent  Construction — 1936  Clearing 
Tools  and  Equipment    . 

Labor     

Compensation  to  Labor  for  Injuries 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage 
Automobile  Purchase     . 
Automobile  Maintenance 
Furniture  and  Fixtures 
Rent  and  Upkeep  . 
Medical  and  Surgical  Equipment 
Medical  and  Surgical  Supplies 
Medical  and  Surgical  Services 
Fire  Protection 

Equipment 

Miscellaneous  Expense 

Labor  .... 

Legal  Expense 

Sub  Total  1936  Clearing  Project 

Other  Permanent  Construction — Reservoir  Clearing 
(Except  PWA)  Not  Including  1936  Clearing  Project: 

Labor $14,875.27 

Miscellaneous  Expense   (undistributed)        .  218.08 


$3,206.50 

3,831.51 

314.98 

5,757.65 


$7,443.71  $13,110.64 


$3,817.39 

34.90 

2,257.51 

279.74 

54.50 

2.25 

293.00 

1,407.18 

26.78 


$4,078.28 

$8,173.25 

Project : 

$7.36 

$22,772.12 

00.00 

1,721,299.70 

7,866.03 

37,652.96 

6.00 

2,749.65 

00.00 

69.76 

00.00 

1,029.84 

00.00 

186.71 

—297.31 

11,734.22 

00.00 

5,404.67 

00.00 

877.65 

00.00 

826.98 

126.90 

299.72 

00.00 

2,023.67 

515.00 

14,073.13 

00.00 

425.87 

00.00 

132.72 

00.00 

4,175.00 

1,384.40 

5,669.83 

$9,608.38     $1,831,404.19 


$38,724.07 
218.08 
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Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Advertising 

Medical  and  Surgical  Services 

Tools  and  Equipment     . 

Automobile  Purchase     . 

Automobile  Maintenance 


Sub  Total  Reservoir  Clearing  (Except  PWA) 
Not  Including  1936  Clearing  Project    . 

Total  Quabbin  Reservoir  Permanent 
Construction    ..... 

Highway  and  Public  Utility  Relocation  : 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense    . 
Consultant  Expense 
Labor     ...... 

Furniture  and  Fixtures 

Completed  Contracts  Nos.  21,  40,  41,  43,  44, 

54  and  55  

Contract  57,  Construction  of  a  Portion  of 

the  Petersham-New  Salem  Highway  in 

the  County  of  Franklin 
Installed   Equipment 
Temporary  Equipment 
Engineering  Instruments 
Automobile  Purchase     . 
Automobile   Maintenance 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies    . 
Maintenance  of  Real  Estate  . 


Total  Highway  and  Public  Utility 
Relocation       ..... 

Quabbin  Reservoir  Watershed  Protection- 
Reforestation,  Nurseries  : 
Nurseries : 

Salaries,  Engineering 

Labor 

Tools  and  Equipment 

Automobile  Purchase 

Automobile  Maintenance 

Nursery  Stock    . 

Nursery   Supplies 

Miscellaneous   Expense 

Medical  and  Surgical  Services 

Compensation  to  Labor  for  Injuries 

Subtotal  Reforestation,  Nurseries  . 

Quabbin  Reservoir  Watershed  Protection- 
Reforestation,  Watershed  Planting  : 
Watershed  Planting: 
Salaries,  Engineering 
Labor  


Year  ending 
Nov.  30,  1938 

39.11 
111.45 
261.41 
146.00 
144.73 
776.44 

93.47 


$16,665.96 
$353,146.49 


$6,945.98 

00.00 

00.00 

1,229.36 

00.00 


Total  to 
Nov.  30,  1938 

39.11 
111.45 
261.41 
146.00 
144.73 
776.44 

93.47 


$40,514.76 
$2,598,841.36 


$218,700.27 

49.10 

9,117.56 

12,691.52 

61.74 


00.00   1,010,622.27 


13,362.86 

00.00 

00.00 

00.00 

00.00 

113.55 

0.24 

3.60 

00.00 

00.00 


95,771.90 
811.57 
149.50 
948.75 
535.00 
6,123.34 
8,651.54 
690.48 
159.13 
551.60 


$21,655.59  $1,365,635.27 


$1,525.24 

$3,323.39 

11,335.97 

30,549.59 

231.03 

3,846.24 

—224.00 

174.50 

563.48 

1,141.84 

00.00 

2,622.85 

908.32 

2,758.44 

3.03 

142.81 

31.00 

31.00 

27.86 

27.86 

$14,401.93 

$44,618.52 

$381.25 
4,737.25 


$1,284.51 
17,253.35 
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Tools  and  Equipment 
Automobile  Maintenance  . 
Trees  for  Watershed  Planting 
Nursery  Supplies 
Miscellaneous  Expense 
Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries 


Sub  Total  Reforestation,  Watershed 
Planting 


Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

78.00 

262.81 

27.52 

193.69 

00.00 

1,713.00 

00.00 

1,402.86 

00.00 

63.85 

139.00 

139.00 

111.44 

111.44 

$5,474.46  $22,424.51 


QuABBiN  Reservoir  Watershed  Protection — 

Reforestation,  Fire  Stops  and  Fire  Access  Roads  : 

Salaries,  Engineering    .... 

Legal  and  Expert  Expense  . 

Labor     ....... 

Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Services 
Contract  No.  60,  Access  Road,  Shaft    12 
Automobile  Purchase     .... 

Automobile  Maintenance 
Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 

Sub  Total  Reforestation,  Fire  Stops  and 
Fire  Access  Roads 

QuABBiN  Reservoir  Watershed  Protection — 
Fencing  of  Watershed  Property: 

Labor     ........ 

Automobile   Maintenance       .... 

Miscellaneous   Expense  .         .         .       -. 


$1,400.75 

$1,400.75 

81.24 

81.24 

22,344.01 

22,344.01 

807.94 

807.94 

367.00 

367.00 

4,993.96 

4,993.96 

500.00 

500.00 

610.00 

610.00 

525.18 

525.18 

12.21 

12.21 

d 

$31,642.29 

$31,642.29 

$1,737.66  $1,737.66 

74.82  74.82 

120.43  120.43 


Sub  Total,  Fencing  of  Watershed  Property 
Total,  Quabbin  Reservoir  Watershed 

Protection        ...... 

Total,  Quabbin  Reservoir,  not  including 

Main  Dam  and  Dike  (except  PWA)     . 
Total  Quabbin  Reservoir,  Except 

Main  Dam  and  Dike    .... 

Main  Dam 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead    .... 


Engineering  : 

Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense 
Consultant  Expense 
Labor     .... 
Furniture  and  Fixtures 
Laboratory  Equipment 
Rental  of  Equipment 
Engineering  Instruments 


$1,932.91  $1,932.91 

$53,451.59  $100,618.23 

$1,205,099.45  $15,983,818.68 

$1,216,879.32  $15,995,598.55 


$7,099.00 

$46,606.48 

23,415.11 

163,946.66 

$30,514.11 

$210,553.14 

$57,503.55 

$279,372.49 

31.14 

35.20 

122.17 

5,840.71 

16,070.15 

42,299.64 

9.51 

228.60 

58.48 

722.99 

00.00 

1,202.25 

45.97 

782.35 
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Rent  and  Upkeep 

Automobile  Purchase     .... 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Office  Buildings 

Special  Experiments      .... 
Water  Supply  System    .... 
Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Services 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Postage       ...... 

Laboratory   Supplies 

Total  Engineering 


Year  ending 
Nov.  30,  1938 

200.57 

525.00 

1,783.05 

00.00 

00.00 

00.00 

00.00 

43.78 

64.50 

428.39 

284.19 

152.41 

37.75 

32.45 


47 

Total  to 
Nov.  30,  1938 

1,516.01 

2.958.00 

7,440.36 

61,895.52 

578.39 

1,853.29 

20.00 

43.78 

68.50 

12,96L63 

2,078.49 

1,429.27 

171.33 

228.09 


$77,393.06        $423,726.00 


Permanent  Construction — Construction  Contracts  : 


Completed  Contracts  Nos.  30,  32,  36  and  38 

Contract  No.  52,  Constructing  Embankment 

at  Main  Dam 

Sub  Total  Construction  Contracts 


$00.00 
$638,897.90 


$2,411,543.40 
$1,461,489.80 


$638,897.90     $3,873,033.20 


Permanent  Construction — Except  Construction  Contracts: 

Labor $1,541.00 

Installed  Equipment 16,685.42 

Temporary  Equipment           ....  00.00 

Miscellaneous  Expense           ....  82.15 

Tools  and  Equipment 133.30 

Sub  Total  Except  Construction  Contracts  $18,441.87 

Total  Permanent  Construction  .         .         .  $657,339.77 

Total  Main  Dam $765,246.94 

QuABBiN  Reservoir  Beaver  Brook  Dike 

General  Overhead : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead    .... 


Engineering: 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor     ..... 

Furniture  and  Fixtures 

Laboratory  Equipment 

Rental  and  Equipment  . 

Engineering  Instruments 

Rent  and  Upkeep  . 

Automobile   Purchase    . 

Medical  and  Surgical  Services 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Special    Experiments      .... 

Miscellaneous  Expense  (undistributed) 


$6,125.25 

20,277.47 

4,213.39 

12,701.70 

133.30 

$43,451.11 
$3,916,484.31 
$4,550,764.34 


$468.12 

$28,584.61 

1,525.96 

106,571.66 

$1,994.08 

$135,156.27 

$11,500.44 

$175,082.63 

157.67 

5,662.78 

4,009.61 

33,828.25 

2.82 

149.77 

58.51 

584.95 

00.00 

921.50 

00.00 

155.65 

45.65 

73.68 

00.00 

600.00 

7.50 

7.50 

551.67 

3,507.78 

00.00 

24,773.32 

00.00 

305.20 

147.94 

5,046.94 

48 


P.D.  147 


Printing  and   Blueprinting 
Stationery  and  Oifice  Supplies 
Advertising 
Postage 

Laboratory   Supplies 
Maintenance  of  Grounds 


Year  ending 
Nov.  30,  1938 

13.17 
20.91 
00.00 
00.00 
32.43 
81.47 


Total   Engineering 


Permanent  Construction 

Completed  Contracts  Nos.  32  and  36     . 
Contract  No.  50,  Constructing  the  Embank 
ment  of  the  Dike        .... 

Sub  Total  Construction  Contracts 


$16,629.79 
Construction  Contracts  : 


$00.00 
$41,049.81 


Total  to 
Nov.  30,  1938 

1,348.63 

206.91 

79.34 

00.30 

245.72 

81.47 

$252,662.32 


$1,054,137.90 
$1,401,751.98 


$41,049.81      $2,455,889.88 


Permanent  Construction — Except  Construction  Contracts  : 


Labor     .         .         .         . 
Temporary  Equipment 
Tools  and  Equipment     . 
Installed   Equipment 
Miscellaneous   Expense 


Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction       .    . 
Total  Quabbin  Reservoir  Beaver 

Brook  Dike 


1,133.43 
00.00 

133.30 
00.00 

119.00 


$4,385.73 

$45,435.54 


$15,142.48 

1,993.18 

148.00 

235.00 

1,804.76 

$19,323.42 
$2,475,213.30 


$64,059.41      $2,863,031.89 


Special  Investigations 

Relative  to  Pollution  of  Ware  and  Quinapoxet  Watersheds  : 
(Expenditures  under  Chapter  66,  Resolves 
of  1931) $00.00  $1,995.99 

Relative  to  Setting  Off  a  Portion  of  Lake  Cochituate 
for  Boating  and  Fishing: 

(Expenditures  under  Chapter  18,  Resolves 
of  1936) $00.00  $12,512.58 

Relative  to  Improving  Distribution  System  and  Preventing 

Pollution  Af  Source  of  Supply  of  Metropolitan  Water  District: 
(Expenditures  under  Chapter  48,  Resolves  of  1936) 

General  Overhead: 

Administration,   Commissioners'   Office         .  $355.91  $2,789.67 

Engineering,  Headquarters'  Office         .         .  1,926.17  15,805.54 


Total  General  Overhead    . 

$2,282.08 

$18,595.21 

ngineering  : 

Salaries,  Engineering  and  Clerical 

$9,231.79 

$50,867.24 

Consultant  Expense       .... 

983.40 

983.40 

Furniture  and  Fixtures 

00.00 

221.98 

Engineering  Instruments 

00.00 

1,120.12 

Atlases 

00.00 

2,097.00 

Automobile  Purchase     .         .         .         . 

00.00 

1,492.50 

Automobile  Maintenance       .         .         . 

399.87 

2,154.33 
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Contracts  for  Investigations  and  Surve3'^s 
Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Laboratory   Supplies 
Purchases  and  Settlements    . 

Total  Engineering      .... 
Total — Chapter  48  Investigation 
Total  Special  Investigations 


Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

6,150.65 

54,123.95 

208.18 

2,370.30 

544.06 

775.20 

25.23 

226.37 

00.00 

23.46 

50.00 

50.00 

$17,393.18 

$116,505.85 

$19,875.26 

$135,101.06 

$19,875.26 

$149,609.63 

.  Southern  Sudbury  Emergency  Supply 
Total  Expenditure $00.00        $638,533.83 

Wachusett  Watershed — Elimination  of  Pollution 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 
Rent  and  Upkeep  .... 
Automobile  Maintenance 

Total  Wachusett  Watershed 

Elimination  of  Pollution  .         .  $624.29 

Weston  Aqueduct  Siphons  (PWA) 


$591.50 

$591.50 

5.25 

5.25 

1.27 

1.27 

7.52 

7.52 

18.75 

18.75 

$4.54 
2,585.39 

$2,589.93 


$624.29 


$4.54 
2,585.39 


$2,589.93 


General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead     . 

Engineering: 

Salaries,  Engineering  and  Clerical 
Consultant  Expense 
Furniture  and  Fixtures       '   . 
Engineering  Instruments 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Advertising  .... 
Rent  and  Upkeep  .... 
Automobile  Maintenance 

Total  Engineering      .... 
Total  Weston  Aqueduct  Siphons 

New  Pressure  Aqueduct  and  High  Level  Distributing  Reservoir  (PWA) 
Section  West  of  High  Level  Distributing 
Reservoir  in  Weston  (PWA) 


$905.82 

$905.82 

63.76 

63.76 

45.00 

45.00 

45.76 

45.76 

87.08 

87.08 

118.21 

118.21 

101.12 

101.12 

207.75 

207.75 

18.56 

18.56 

4.70 

4.70 

$1,597.76 

$1,597.76 

$4,187.69 

$4,187.69 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead     . 


$23.26 
10,708.87 


$23.26 
10,708.87 


$10,732.13    $10,732.13 


P.D.  147 

Year  ending 

Total  to 

Nov.  30,  1938 

Nov.  30,  1938 

$14,937.84 

$14,937.84 

512.61 

512.61 

178.32 

178.32 

344.40 

344.40 

4,133.76 

4,133.76 

8.735.37 

8.735.37 

578.62 

578.62 

)    .      2,317.06 

2,317.06 

100.07 

100.07 

236.78 

236.78 

14.28 

14.28 

21.00 

21.00 

2.94 

2.94 

314.35 

314.35 

474.59 

474.59 

eys  .       390.00 

390.00 

$33,291.99 

$33,291.99 

$1,673.29 

$1,673.29 

34.69 

34.69 

$1,707.98 

$1,707.98 

$45,732.10 

$45,732.10 
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Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant  Expense 
Tools  and  Equipment    . 
Furniture  and  Fixtures 
Engineering  Instruments 
Purchase  of  Automobiles 
Labor     .... 
Miscellaneous  Expense  (undistributed 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Advertising         .... 

Postage       ..... 
Medical  and  Surgical  Supplies 
Rent  and  Upkeep  .... 
Automobile   Maintenance 
Contracts  for  Investigations  and  Surveys 

Total  Engineering 

Real  Estate  : 

Salaries,  Engineering  and  Clerical 
Fire  Protection,  Equipment  . 

Total  Real  Estate 
Total,  Section  West  of  High  Level 
Distributing  Reservoir  in  Weston 

High  Level  Distributing  Reservoir  in  Weston  (PWA) 

General  Overhead  : 

Administration,  Commissioners'  Office  .  $00.00 

Engineering,  Headquarters'  Office         .  .  70.97 

Total,  High  Level  Distributing  Reservoir 

in  Weston  .         .         .      \         .         .  $70.97 

Section  East  of  High  Level  Distributing  Reservoir 
in  Weston  (PWA) 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead     . 

Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant   Expense        .... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Advertising         ..... 

Total  Engineering 

Real  Estate  : 

Salaries,  Engineering  and  Clerical 

Total  Real  Estate $34.16 


$00.00 
70.97 


$70.97 


$00.00 
428.37 

$00.00 
428.37 

$428.37 

$428.37 

$436.55 

47.15 

14.03 

1.05 

13.56 

$436.55 

47.15 

14.03 

1.05 

13.56 

$512.34 

$512.34 

$34.16 

$34.16 

$34.16 
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Year  ending  Total  to 

Nov.  30,  1938  Nov.  30,  1938 

Total,  Section  East  of  High  Level 

Reservoir  in  Weston      ....  $974.87  $974.87 

Total    New    Pressure    Aqueduct    and 

High  Level  Distributing  Reservoir 

(PWA) $46,777.94  $46,777.94 

Superstructure  at  Shaft  No.  4 — Southborough  Tunnel: 

Engineering: 

Salaries,  Engineering  and  Clerical        .         .  $101.89  $101.89 


Total  Superstructure  at  Shaft  No.  4 — 

Southborough  Tunnel       .         .         .  $101.89.  $101.89 

Summary 
Construction  Fund 

Total  authorized  under  Chapters 
111  and  375,  Acts  of  1926,  and 
Chapter  321,  Acts  of  1927  .    $65,900,000.00 

Amount  reverted  from  authori- 
zation under  said  Chapter  111  .  261,466.17  $65,638,533.83 


Received      from 
City  of  Worces- 
ter under  said 
Chapter  321       .    $1,000,000.00 

Serial    Bonds    is- 
sued and  matured    8,397,000.00 

Serial  Bonds  out- 
standing Nov.  30, 
1938  .        .        .    38,853,000.00 

Balance  of  Au- 
thorization .    17,388,533.83 


$65,638,533.83 

Total  Construction  Fund  (in  Addition  to  Receipts  Credited)      .  $65,638,533.83 

Expenditures 

Southern  Sudbury  Emergency  Supply   .         .  $00.00  $638,533.83 

Ware  and  Swift  Supply 

Wachusett-Coldbrook  Tunnel,  Ware  Supply  $102,567.00  $14,167,111.03 

Wachusett  Watershed  Protection           .         .  12,084.93  18,823.22 

Coldbrook-Swift  Tunnel        ....  44,177.46  5,387,972.98 
Quabbin  Reservoir  Except  Main   Dam  and 

Dike 1,216,879.32  15,995,598.55 

Main  Dam 765,246.94  4,550,764.34 

Quabbin  Reservoir  Beaver  Brook  Dike         .  64,059.41  2,863.031.89 

Special  Investigations      .         .         .         .     ■   .  19,875.26  149,609.63 

Pressure  Aqueduct,  Etc. 

Wachusett  Watershed,  Elimination  of  Pollution  624.29  624.29 

Weston  Aqueduct  Siphons,  PWA         .         .  4,187.69  4,187.69 
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New  Pressure  Aqueduct  and  High  Level 
Distributing-  Reservoir  in  Weston,  PWA 

Superstructure  Shaft  No.  4,  Southborough 
Tunnel         ....... 

Total  Expenditures         .... 


Year  endinEf 
Nov.  30,  1938 


46,777.94 
101.89 


Total  to 
Nov.  30,  1938 

46,777.94 
101.89 


$2,276,582.13    $43,823,137.28 


Receipts  from  Sales 
Receipts  from  Rents     . 
All  other  Receipts 

Total  Receipts 


Receipts 


$47,438.47 
15.886.96 
10,750.68 


$398,862.80 
452,924.40 
117,022.96 


$74,076.11        $968,810.16 


Distribution  of  Receipts 


Credited  as  follows : 
To  Assessments 

Rents    and    Sales,    to    1928 

Assessment 
Rents    and    Sales,    to    1929 

Assessment 
Interest,  to  1928-1934 
Assessments 

To  Construction  Fund 


Financial  Statement  Verified. 
Approved. 


$3,033.03 

24,343.77 

282.11 


$00.00 
74,076.11 


$27,658.91 
941,151.25 


$74,076.11    $968,810.16 


Geo.  E.  Murphy, 

Comptroller. 

A  tabulation  of  the  acts  and  resolves  under  the  authority  of  which  expendi- 
tures are  made  by  the  Metropolitan  District  Water  Supply  Commission  was 
included  in  the  1937  Annual  Report. 

Subsequent  acts  and  resolves  are  as  follows : 

Chapter  Brief  Description 

240,  Acts  of  1938  Provisions  for  annexing  Dana,  Enfield,  Greenwich 

and  Prescott  to  contiguous  towns. 


460,  Acts  of  1938 


501,  Acts  of  1938 


Works  to  eliminate  pollution.  Completion  of 
Weston  Aqueduct  Siphons.  Portions  of  Pressure 
Aqueduct,  etc. 

Pressure  Aqueduct  to  Chestnut  Hill.  Federal 
grant  on  works  to  eliminate  pollution,  on  aqueducts 
and  other  distribution  works  and  on  portion  of 
works  to  complete  Ware-Swift  project. 
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CANVASS    OF    BIDS     FOR    CONTRACT 

66    OPENCD  AUGUST     25  .  1938.                                                      1 

*    W 

® 

® 

(S 

(5) 

® 

(J) 

® 

(2) 

% 

di) 

cap  Construction  Co 

National  Tngineenng 

frank  T  Westcott 

M   DeMatteo 

Carlo  Bianchi  5 

RASardetto,  Inc. 

Kuchar   Bros. 

J.rr.tigtrald  ConitrCo. 

V.Barletta  Co. 

The  Two  Compjnlojfl, 

Benjamin  Toster  Ca 

15  Bradeen  Street 

6f  Contracting  Co 

95  High  Street 

Construction    Co 

Company  ,lnc 

T>  Milk   St. 

Mont», 

le.N  J. 

214  Essex  5+, 

10  Whipple  Avenue 

20ti'a  Erie  Ave. 

Roslindale,  Mass 

66  Park  5t 

North  AttleboroMass 

5  5  Stel.s  Posd 

24  Union    Ave  , 

Bosto 

n,  Mas5 

Boston,  Mass 

Roslindale,MasSJchuj(tl 

Boston,  Mass, 

Phila.,Pa. 

Dorchester.Mass 

Poslindale.Mass 

Framm 

ham  Mass 

*2 

Description 

guantifj 

Unit 

Price      Amoun+ 

Price 

Amount 

Price    lAmount 

Price 

Amount 

Price 

AmounT 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Clearing 

7?  5 

Acre 

*  90.      '65,?S0. 

*  50. 

'36,250 

"lOO 

^72,500 

fe5. 

^61,625 

f,25 

^90.625. 

*IW. 

^108.750 

^110 

^9,750- 

^147.50 

fl06,937Sl 

%. 

^68,815 

'no. 

^113,250 

^150. 

^108  150. 

2 

Grubbing 

30 

Acre 

90          2.7O0 

300. 

9,000 

160 

4,800 

100 

3,000 

ISO. 

4.500 

240. 

7,200. 

300 

9,000. 

225 

6,750 

400 

12,000 

300- 

9,000. 

200. 

6,000. 

3 

tarth  rxcavsfion 

40,000 

Card 

0.10\  li.OOO. 

4i 

17,(00 

Al 

16,000 

32 

12,800 

?? 

10,000 

.30 

12,000 

JO 

20,000 

.33 

13, 200 

.60 

24000 

.4! 

18,000 

.50 

20.000 

It 

Qock  [acavafion 

1.000 

CuYd 

7 

2.000 

J. 

3,000 

2. 

2,000 

3.15 

3,250 

2. 

2,000 

.30 

300 

7 

7,000 

3. 

3,000 

4. 

4,000. 

4 

4,000 

I.H 

1,500 

5 

Consohddted  Pervious  Tmbgnkmenf 

70.000 

CuYd 

2S 

S.OOO 

JO 

10,000 

?0 

A, 000. 

.AS 

9,600 

.25 

5,000 

.17 

3.400. 

30 

&,000 

.44 

8,800 

40 

8,000 

45 

9,000 

.45 

9,000 

i 

Rotltd  Impervious  fmbankmenf 

1.500 

CuYd 

/ 

7,500 

.SO 

3,750 

1 

7,S00. 

105 

7,815 

.15 

5,625 

.50 

3.750 

80 

6,000 

.44 

3,300 

.90 

6,750 

.75 

5,625 

60 

4,500 

7 

Mijce/Zdneous  fmbankmen^ 

3.000 

CuYd 

30 

SOO 

4i 

1,320 

n 

600. 

Ot 

1,200 

.25 

750 

,4,i 

1,350 

n 

600 

.44 

1,320 

.60 

1.800 

4t 

1,350 

.61 

1,800 

8 

SekcM  Coarse  Material 

3.SO0 

CuYd 

60 

2,100 

,31 

1,750 

ti 

1,750 

60 

2,100. 

75 

B7S 

.■iO 

l,7Sa 

1 

3,500 

.45 

I.57S 

1 

3.500 

45 

1,515 

.6( 

2.100. 

9 

Crushed  Stone  or  Screened  Gravel 

2,700 

CuYd 

!.S0 

6,7SO 

3.2: 

8,775. 

1.50 

4,050 

2.0S 

5,535 

150 

4.050 

}50 

4,050 

2. 

5,40a 

2.40 

6.480 

3.50;    9,450 

150 

4,050 

4.50\      12,150   1 

10 

mprap 

S.OOO 

CuYd 

ISO 

7,500 

3.25 

IS, 250 

ISO 

7,500 

2.60 

13,000 

2.50 

12,500 

250 

12.500. 

3 

15,000. 

2.00 

10,000 

3.50}    17.500 

15.000 

?.7J 

13,150 

II 

Paving 

SOO 

CuYd 

S. 

2,500 

10. 

5,000. 

,c. 

2,500 

4.50 

2.250 

3. 

1,500 

4 

7,000 

10 

5,000 

3.50 

1,750 

5.00 

2.500 

3,000. 

5 

2,500 

12 

Soil  Dressing 

SCO 

CuYd 

1. 

800 

1. 

8oa 

1.10 

1, 200. 

1.50 

1,200 

1. 

800. 

1. 

BOO 

2 

1,600 

I.IO 

880 

1  SO 

1.200 

1.50 

1,200. 

1. 

800 

1) 

Seeding  and  Grassing 
Gravel  Road  Surfacing 

I 

Acre 

300 

300 

200. 

700 

200 

200 

too 

600 

250 

250 

250 

750 

300 

300. 

75 

75 

400 

400. 

20O 

200 

200 

200 

14 

S.OOO  CuYd 

.to 

2.000 

.SO 

3,000 

.6i 

3,250. 

.85 

4,250 

.35 

1.750 

40 

7,000 

.90 

4,500 

.45 

2.250 

1.20 

6,000 

5,000. 

,n 

2.500. 

lb 

Portland  Cernent 

SfiOo 

Bit 

710 

13,500 

2.U 

13,000 

3 

IS, 000 

3.16 

15,800 

2.75 

13,750 

3 

15,000 

3. 

15,000 

2.65 

13,750 

3. 

15.000 

15,000. 

3.70 

18,500. 

le 

Concrete,  Class  A 

1,100 

Card 

ISO 

8,250 

10- 

11,000 

10. 

11,000 

8  00 

e.aoo. 

n 

14,300. 

9. 

%soa 

10 

11,000 

a.  20 

9.020 

8 

8,800 

IB. 

19,800 

IS. 

16,500 

17 

Concrete,  Class   5 

t.ioo 

CuYd 

B. 

8,800 

15. 

16,500 

IS. 

16,500 

9  75 

10,725 

13. 

14,300 

II 

17,100. 

n. 

14,300 

16.20 

17.870 

II      !    12.100 

18 

19,800 

20 

22,000 

m 

Concrete ,  Class  C 

SOO 

CuYd 

/?,5C 

10,000. 

71. 

16,800 

le 

14,400 

16.50 

13,200 

14. 

II,  200 

23. 

18.400 

16. 

12,800 

14.% 

II,  968 

IS. 

12.000. 

18. 

14,400. 

72. 

17,600. 

» 

Reinforcing  Steel 

70.000 

Lb 

M5 

2,450. 

Oi 

4,200 

OS 

3,500 

.557 

3,990 

■  05 

3,500 

.05 

3,500. 

.06 

4,200 

.06 

4,700 

OS 

3,500. 

06 

4,200. 

.06 

4,200. 

Miscellaneous  Steel  and  Iron 

SO.OOO 

Lb 

07 

3,500 

.01 

3,500 

OS 

4.000 

19 

9,50!) 

10 

5,000 

.10 

5,000 

.14 

7,000. 

.09 

4,500 

.09 

4,500 

li 

7,500. 

.12 

6,000 

h 

Galvani-^ing 

IS. 000 

Lb. 

Oi 

750. 

.01 

900 

.02 

300. 

II 

1,650. 

OS 

ISO 

.10 

1.500 

.04 

600 

-02 

300 

.20 

3,000 

.06 

900 

.05 

750 

n 

Miscellaneous  Lumber 

1 

liM. 

100 

100. 

300. 

300 

60. 

60. 

100 

100. 

IOO 

IOO. 

IOO 

IOO 

IOO. 

IOO 

60 

60 

I'.O 

150 

l-iO 

ISO 

150 

ISO 

n 

Stream  Control,  Middle  Branch 

Lump 

Sum 

,000 

1,000 

500. 

500 

1,500 

1,500 

1,000 

3,000 

20O 

200 

400 

400. 

1,500. 

1,500 

poo 

S.OOO 

'0,000. 

20.000 

1,100 

1,500 

17.000 

12.000 

M 

Stream  Control,  Cast  Branch 

Lump 

Sum 

,500 

i,5oa 

iOOO. 

5,000 

7,000 

2,000 

1000. 

3,000. 

500 

500 

700- 

70O 

IOOO. 

3,000 

1.120 

7,670 

•0,000. 

10.000 

7,000 

2,ooa 

mm. 

10,000 

Cleaning  Up 

Lump 

Sum] 

500. 

SOO 

iOO. 

soa 

SOO 

SOO 

3,000. 

3.00O 

200 

200. 

300- 

300. 

iOO. 

600. 

ISO 

750 

3,500. 

3.500 

1,000 

1,000 

1,000. 

1,000. 

Totals 

»  ni,  iSO. 

*  isa.a^s 

If  196,610 

* 

lOI.OSO. 

"  204,0?S. 

f 

227,000 

$ 

233,750 

^240,805!' 

'258525 

*  236,500 

'  294,250.  1 

COMt^ONWEALTH   Or  tvlASSACHUSLTTS 

METR.  OlSTR.  WATER      SUPPLY  COMM. 

CONTRACT      66 

roR 

CONSTBUCTINQ     REGULATING    DAMS    ON    THE 

*     fonfract    Awarded    Oct.   20,  ma 

Contract     executed    Oct   25,  1938 

MIDDLE    BRAMCH    OF   THE    SWIFT  RIVER    IN 
the:    town    of  NEW    SALEM    AND    ON  THE 

1  certify  the    foregoing  to  be  o  true  and  accurate   summary  of  all  bids  on  the 

CAST     BRANCH    OF  THL    SWIFT    RIVER  IN 

above     Contract  Mo  66    received    this  dav  bv  the    Mctr 

THE     TOWN   OF  HARDWICK    AND     IN     THE 

|j;vv^  Tvutr.                ^   ^ 

FORtvlEB    TOWN    OF  DANA  (NOW  PETERSHAM) 

\.  Nelson  Molt 
Secretary 

N/1A55ACHUSETT5 

COMMONWEALTH    OP    MASSACHUSETTS 
METR.  DISTR.  WATER   SUPPLY    COMMISSION 

Canvass 

or    Bios 

FOR     Contract      7  3 

Opened     November    Z,    1938. 

© 

CONTRACT    73 

•  0 

® 

0 

0 

(6) 

0 

® 

rOR      CONSTRUCTING       INVCRTEIO      PIPE       SIPHONS     ON     THE 

LtO    BuTLCR  COMPANy, 

CotEM 

^N  Bros  Corp. 

Coleman  Bros.  Corp. 

TULIER   CONSTBUCTION  C(X, 

John  M*cOoNAio  GbwsT.  Co 

V  Barletta  CoMPAny. 

V  Barletta  Company, 

SPtNtCR  White  a  PftlMTlS.lHC 

WESTOH    AOUEOUCT   AT  SUDBURY    PIVER     AND     HAPPY    HOLLOW 

M5   state    Street, 

2«    Statj    Street, 

95   MonmoiithSt 

ZIS  Cal.forca  Strt.t, 

10  Whipple  A»e., 

10  Whipple  A.e, 

10  tail  Forlulh  5t , 

IN  THE   TOWNS   OF   rRAMINGHAM   AND    WAYLAND,    MASSACHUSETTS 

Katonah, 

Bo 

ston. 

Boston, 

Red   Bark, 

Newton, 

Roslindale. 

Roslindale, 

New  York  , 

P.W.A.   DOCKtT    NO.    MASS.    1520-F 

N«w     York 

Mass. 

Mass 

N.  J. 

Mass 

Msss. 

Mass 

N     Y 

MASS    STATE    PROJECT    NO.    D-20Z 

TYPt      A. 

type:   a. 

type:    B. 

TYPE      B 

TYPE       B 

TYPE      B 

TYPE     A 

TYPE      A 

ITEM 

DESCRIPTION 

UNIT 

QUANTITY 

PPICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

TYPE   A 

TYPES 

~ 

CItiriny 

Acre 

? 

2 

*ns.- 

♦         350 

♦iso- 

*          300. 

*1S0  - 

♦         300, 

*  300.- 

*         600 

*2,000.  - 

*     4,000. 

♦l,000.- 

*     2,000. 

*1,000.- 

*     2,000 

*n5,- 

♦         350, 

t 

E^rth  Ekcavolion 

Cubic  yard 

1^0,000 

36,600 

35 

14.000 

1.- 

40,000 

1.- 

36,600. 

,30 

10,980. 

2- 

13,200 

2.- 

13,200 

2- 

80, 000 

.35 

14,  OOO 

3 

Abe*  Excavation 

Cubic  Yard 

SO 

50 

3.50 

175 

5- 

250. 

5.- 

250. 

10.- 

500 

14- 

100 

2- 

100. 

2.- 

100. 

18- 

900, 

4 

Mill  and  fmbantminl  (itctpf  Htm  S) 

Cubic  Yard 

21,000 

?5.500 

.20 

S,400 

30 

8,100 

.30 

1,650. 

.25 

6,315 

.50 

12,150. 

,50 

12,150 

.50 

13,500, 

,50 

13,500 

5 

Compjchei  Htfill  and  Embankment 

Cubic  Yard 

6,500 

6,S00 

.90 

S,8S0 

SO 

3,250. 

.50 

3,250 

l.!S 

8.125 

1  - 

6,500 

1  - 

6,500 

1.- 

6,500 

1.25 

8,125 

i 

Soil  Drtssin^  and  Grassing 

Cubic  Yard 

4.000 

11,000 

100 

4,000 

1.50 

6,000 

1.50 

6,000. 

1.- 

4,000, 

2  - 

8,000. 

1  - 

4,  OOO 

1  - 

4,000 

170 

6,S0O. 

7 

Crushed  Stont  and  Scrttned  Sravtl 

Cubic  Yard 

200 

210 

l.ZS 

450 

3.50 

100. 

3.50 

945. 

),- 

810 

4- 

1,080. 

4  - 

1,080 

4  - 

800 

5.- 

1,000 

8 

Pavinej 

Cubic  Yard 

100 

100 

450 

450 

4.- 

400. 

4.- 

400. 

T- 

100 

4  - 

400. 

6- 

600 

6.- 

600 

4  - 

400 

9 

P,pt  Siphon 

Linear  root 

4, IBS 

4,185 

44.S0 

212,932.50 

45.- 

215,325. 

46.- 

220,110. 

5560 

266,046 

31- 

m,045 

40  - 

191,400 

45- 

215,325 

12,50 

346.912.50 

10 

Concrete    Envelope 

Cubic  Yard 

1,000 

i,eoo 

7.00 

7, 000 

10.- 

10,000 

10.- 

16,000. 

8. - 

12,800 

10  - 

16,000 

10  - 

16,000 

10,- 

10,000 

15- 

15,000. 

II 

Concrete  (encept  Items  9  and  lo) 

C^bic  Yard 

SO 

50 

IMO 

700 

15  - 

150. 

15.- 

150 

15  - 

150 

14.- 

700 

12  - 

GOO 

12- 

600 

32- 

1,600 

IZ 

Reinforcmq  Steel 
Portland  Cement- 

Pound 

1,000 

1,000 

Mi 

315 

,05 

350 

.05 

200. 

.04 

160 

.06 

240. 

,06 

240 

.06 

420 

,08 

560 

13 

Barrel 

1,100 

2,100 

?.70 

4,590 

3  - 

5,  100. 

3.- 

8 ,  100 

2.50 

G,150. 

3- 

8,100 

2.15 

1,425 

2T5 

4,675 

4.20 

1,140. 

14 

Miscellaneous  Steel  snd  Iron 

Pound 

25,000 

25,000 

.09 

2,250. 

10 

2,500. 

.10 

2,500 

.08 

2,000 

.08 

2,000, 

.10 

2,500, 

.10 

2,500 

14 

3,  500. 

15 

Gdlvaniztno 

[Ay  tite  Commission 
Ciring  tor  and  Setting  tiletal  Wirlc  furnished 

Pound 

6,000 

$,000 

04 

240. 

05 

300 

.05 

300. 

.01 

60. 

10 

600. 

10 

600 

.10 

600. 

01 

420 

le 

Pound 

S.OOO 

6,000 

04 

240. 

.05 

300 

.05 

300. 

.08 

480. 

.04 

240, 

.10 

600. 

10 

600 

05 

30O 

n 

Poad  Surfacing 

Spare  yard 

2,000 

2,000 

1.20 

2,400 

1.25 

2,500. 

1.25 

2,500 

|.- 

2.000 

1.- 

2,000, 

1.- 

2,000 

1.- 

2,000. 

1.70 

3,400. 

18 

Wooden  Sheeting  ordered  left  in  place 

Mfett.SM. 

IS 

IS 

45.00 

615. 

60  - 

900 

60  - 

900 

50- 

150 

60.- 

900. 

100.- 

1,500. 

loa- 

1,500 

60.- 

900 

19 

Tilt  Pipe  B'or  less  in  diameter 

linear  foot 

200 

200 

.eo 

120 

1   - 

200 

1.- 

200 

.50 

100 

2- 

400. 

2- 

400. 

2- 

40O 

2.- 

400 

10 

Tik  Pipe  9' to  Id' diameter 

Linear  Foot 

SO 

SO 

1.40 

70 

2  - 

100. 

2.- 

100 

15 

31. 50 

4  - 

200. 

3- 

150 

3- 

150. 

3- 

150 

21 

Sudbury   River    Crossing 

Lumpsum 

2,425. 

2.000 

2,000 

10,000, 

20,000, 

10,000 

;o,ooo 

11,000, 

n 

Cleaning   up 

Lump  Sum 

1,200 

5oa 

500. 

2,500. 

2,000, 

5,000 

5,000 

4, 000 

1 

TOTALS 

i 

26S,8«.50 

' 

299,625,00 

»  309,  655  00 

i    336,523  50 

i   331.055.00 

*  338,645.00 

*  361,210.00 

'440,357  50 

Bid    &ond    Deposif 

C.tl.ficd  Ch<ck?l7.S00 

•  17,500 

»  n,  500. 

»  17,500 

»   11,500 

Certified  Check' 17,500 

Certified  Check  !*17,5O0 

»  11,  500 

/  CfrA'/y  f/ie  fartjomj 

to  be  a  true  and  accurate  sum 

in^ry 

of  all  bids  on  tht  abovt    Conhsci   No    13   received   Ihis  a 

ay 

Typi:  a  = 

Reinforced  Steel 

CylwdeR    PRECA5T  PiPE                              1 

iy   the    Metk    Distk    WATrit  Supply   Cour^. 

"  ^          R.  rJe 

'^Contract-  awarded   Nov,  9.1938. 

TyPE   B  = 

Steel  Plate  Pipe  Mortar  Lined. 

it 

Contract  executed  Nov.  11,1  S38 

Ison   Molt,      Secretisry 
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REPORT  OF  THE  METROPOLITAN  DISTRICT 
WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
zvealth  of  Massachusetts  in  General  Court  Assembled. 
The  Metropolitan  District  Water  Supply  Commission  established  under  the 
provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  for  the  year 
ending  November  30,  1939,  its 

FOURTEENTH  ANNUAL  REPORT 
I.     Organization  and  Administration 

Eugene  C.  Hultman  continued  as  Chairman  of  the  Commission  and  Thomas 
D.  Lavelle  and  Edward  J.  Kelley  as  Associate  Commissioners.  R.  Nelson  Molt 
continued  as  Secretary. 

During  the  past  year  the  Commission's  project  for  extending  the  sources  of 
supply  of  the  Metropolitan  Water  District  westward  from  Wachusett  Reservoir 
to  the  Ware  and  Swift  rivers  and  Quabbin  Reservoir  authorized  by  Chapter  375 
of  the  Acts  of  1926,  and  Chapter  321  of  the  Acts  of  1927  has  been  continued 
and  the  new  pressure  aqueduct  project  authorized  by  Chapter  460  as  amended 
by  Chapter  501  of  the  Acts  of  1938,  for  by-passing  many  actual  and  potential 
sources  of  pollution  and  delivering  the  District's  suppl}^  under  sufficient  pressure 
to  eliminate  much  of  the  present  pumping,  has  been  prosecuted  vigorously. 

The  contractor  completing  the  Main  Dam  of  Quabbin  Reservoir,  now  known 
as  Winsor  Dam,  sealed  off  the  Diversion  Tunnel  in  August  allowing  water  to 
be  stored  in  the  Reservoir.  The  Commission,  on  October  5,  1939,  formally 
made  a  taking  of  the  waters  of  the  Swift  River  in  accordance  with  the  pro- 
visions of  Chapter  321   of  the  Acts  of  1927. 

There  is  still  work  to  do  on  the  spillway  and  control  works  at  the  main 
Winsor  Dam  of  Quabbin  Reservoir  on  reclearing  as  the  reservoir  fills,  refor- 
estation and  fire  stops,  fencing,  access  roads  and  miscellaneous  real  estate  sur- 
veys. The  water  in  Quabbin  Reservoir  is  already  thirty-six  feet  deep  above 
the  original  river  bed  at  the  dam  and  about  4  billion  gallons  have  already  been 
stored  in  this  new  reservoir  so  that  even  if  the  present  severe  drought  should 
continue  throughout  the  coming  winter  and  spring,  it  need  not  cause  any 
apprehension.  Furthermore,  the  Quabbin  Aqueduct  tunnel  has  now  been  put  in 
readiness  for  diversion  westerly  from  the  Ware  River  into  Quabbin  Reservoir 
and  flood  flows  from  the  Ware  watershed  will  hereafter  be  diverted  to  storage 
in  this  new  basin. 

Quabbin  Reservoir  will  have  a  storage  capacity  of  415  billion  gallons,  and 
will  flood  about  39  square  miles.  Its  construction  necessitated  relocating  the 
boundaries  of  6  towns  and  3  counties,  eliminating  the  towns  of  Dana,  Enfield, 
Greenwich  and  Prescott,  constructing  about  36  miles  of  state  highway  to  replace 
existing  highways  in  the  affected  area,  abandoning  the  Athol  Branch  (16  miles) 
of  the  Boston  and  Albany  Railroad,  constructing  8^  miles  of  relocated  high 
tension  electric  transmission  line,  and  acquiring  for  sanitary  protection  and 
construction  purposes  an  area  nearly  3  times  that  of  the  City  of  Boston.  An 
important  feature  of  the  work  is  the  removal  of  about  7500  bodies  from  ceme- 
teries in  the  affected  area  to  the  new  Quabbin  Park  Cemetery  which  the  Com- 
mission has  constructed  in  the  Town  of  Ware. 

The  District  is  fortunate  in  finding  a  reservoir  location  so  ideally  suited  to 
the  requirements  of  water  storage.  It  is  located  only  about  65  miles_  from  the 
State  House  in  a  very  sparsely  populated  section  of  the  State  and  it  extends 
about  18  miles  north  from  Winsor  Dam  and  Quabbin  Dike  which  dam  the  outlets 
and  create  the  storage.  The  larger  of  the  two,  Winsor  Dam,  is  2640  feet  long, 
170  feet  high  above  the  bed  of  the  Swift  River,  and' 295  feet  high  including 
its  core  wall  above  the  surfr:ce  of  sound  ledge,  and  contains  about  4  million 
cubic  vards  above  the  origfinal  surface.  With  the  completion  of  the  hvdraulic 
work   on   Winsor   Dam   last   vear   the    Commission    has    successfully   built   by 
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hydraulic-fill  methods  two  structures  which  rank  high  in  the  list  of  important 
earth  dams.  This  method  of  construction  obtained,  with  the  materials  available, 
dams  of  excellent  quality  at  substantial  savings  over  other  methods.  Dams  of 
hydraulic-fill  construction  are  noted  for  their  stability  after  construction.  The 
hazards  of  building  a  hydraulic  fill  are  greater  during  construction  than  is  the 
case  of  other  types.  The  construction  of  two  hydraulic  fills  of  this  magnitude 
without  a  slide  or  other  construction  difficulty  is  an  engineering  feat  in  which 
the  Commission  takes  just  pride.  The  reservoir  will  be  nearly  as  large  as  Lake 
Winnepesaukee  in  New  Hampshire  and  will  contain  over  100  islands.  Some 
of  these  rise  so  steeply  from  the  Greenwich  Plains  that  they  have  been  called 
mountains.  They  will  give  to  the  flooded  basin  a  unique  beauty  which  cannot 
be  rivaled  in  New  England  for  magnitude  and  scenic  effect,  and  which  will 
attract  many  visitors.  On  this  account  the  Commission  is  completing  a  high- 
way between  Winsor  Dam  and  Quabbin  Dike  which  will  take  sightseers  to  a 
large  parking  area  on  the  top  of  Mount  Quabbin  from  which  a  splendid  view 
can  be  obtained  in  all  directions,  and  particularly  over  the  175  miles  of  winding 
reservoir  shore  line  to  the  north. 

Travel  has  been  discontinued  on  all  roads  leading  into  Quabbin  Reservoir 
area,  and  hunting  and  fishing  are  prohibited  within  this  reservation.  Passes 
were  issued  only  to  former  residents,  employees  of  the  Commission,  or  its 
contractors,  men  seeking  employment  on  the  clearing  project,  and  others  having 
necessary  business  in  the  area.  Permanent  custody  of  the  records  of  the  former 
towns  of  Dana,  Enfield,  Greenwich  and  Prescott,  and  also  authority  to  issue 
certified  copies  of.  birth,  death  and  marriage  records  of  these  former  towns, 
were  given  to  the  Commission  by  the  Legislature  on  May  5.  The  following 
amounts  were  expended  during  the  year  for  welfare  and  old  age  assistance 
following  in  each  case  a  thorough  investigation  of  the  claimant: 

Town  Welfare  Old  Age  Assistance 

Dana $1,4^1.93                 $1,527.89 

Enfield 2,629.43                        795.95 

Prescott —                             30.00 

Greenwich '.          .          .          .  570.49                        153.34 

The  Commission's  Quabbin  Aqueduct  through  which  the  water  will  flow  by 
gravity  from  Quabbin  Reservoir  to  Wachusett  Reservoir  is  a  tunnel  24.6  miles 
long  through  solid  rock,  twice  as  long  as  the  Simplon  Tunnel  under  the  Alps, 
but  gives  little  surface  indication  of  its  existence  except  for  the  intake  and  out- 
let works  and  at  the  tops  of  the  deep  shafts,  on  several  of  which  the  Commission 
has  erected  buildings  for  housing  hoisting  equipment.  The  largest  of  these  is 
the  Ware  River  Intake  Building  in  the  Town  of  Barre.  The  Quabbin  Aqueduct 
tunnel  passes  directly  beneath  the  Ware  River  at  this  point  and  since  the  com- 
pletion of  the  Intake  Works  in  March,  1931,  flood  flows  from  the  Ware  have 
been  dropped  into  the  tunnel  and  diverted  easterly  to  Wachusett _  Reservoir  to 
an  extent  limited  by  the  present  storage  capacity  in  that  reservoir.  They  will 
now  also  be  diverted  westerly  into  the  much  larger  Quabbin  Reservoir.  The 
underground  drop  from  the  Ware  Intake  to  the  tunnel  is  about  twice  as  high 
as  Niagara  Falls. 

At  the  time  the  recent  legislation  authorizing  the  Commission  to  accept 
Federal  PWA  grants  was  passed,  it  had  spent  a  net  total  of  about  $41,300,000 
of  the  total  $65,000,000  originally  appropriated  for  the  Ware-Swift  development 
and  only  about  $11,600,000  needed  to  be  spent  to  complete  this  development. 
The  balance  of  about  $12,000,000  represented  a  saving  by  this  Commission  on 
the  originally  estimated  cost.  This  enabled  the  Legislature  of  1938,  without 
the  necessity  for  appropriating  any  additional  funds  whatever,  to  authorize  the 
construction  of  much  needed  improvements  in  the  District's  aqueduct  and  dis- 
tribution system,  on  which  the  Legislature  had  requested  a  joint  report  by  this 
Commission  and  the  Department  of  Public  Health,  which  was  published  as 
House  Document  No.  262  of  the  year  1938.  The  Legislature  authorized,  as  a 
Federal  Aid  Project,  not  only  the  construction  of  the  new  pressure  aqueduct 
but  also  the  completion  of  certain  portions  of  the  Ware-Swift  project  which 
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remained  to  be  completed  at  that  time  and  which  could  readily  be  adapted  to 
inclusion  in  the  entire  PWA  project,  namely  the  items  of  clearing  the  site  of 
Quabbin  Reservoir,  constructing  dams  for  regulating  shallow  flowage  in  the 
upper  reaches  of  the  reservoir,  constructing  the  road  between  Winsor  Dam 
and  Quabbin  Dike,  and  completing  the  East  Branch  Baffle  near  the  reservoir 
intake  to  Quabbin  Aqueduct.  However,  although  the  Legislature  reappropriated 
the  sum  represented  by  the  Commission's  savings,  it  at  the  same  time  placed 
a  restriction  on  total  expenditures  prior  to  November  30,  1941,  to  a  little  more 
than  $17,000,000  so  that  after  making  provisions  to  complete  Winsor  Dam  and 
other  existing  construction,  to  settle  real  estate  and  diversion  damage  com- 
mitments, and  to  allow  for  all  other  claims  not  suitable  for  inclusion  in  the 
PWA  project,  a  balance  of  $8,791,000.00  was  available  as  the  State's  share 
of  the  PWA  projects  on  which  the  Commission  has  been  engaged  during  the 
past  year. 

The  major  item  of  this  new  PWA  construction  consists  of  about  18  miles 
of  pressure  aqueduct  from  the  Wachusett  Aqueduct  terminal  chamber  to  a  shaft 
at  the  Charles  River,  from  the  bottom  of  which  the  aqueduct  will  be  extended 
an  additional  5  miles  to  Chestnut  Hill  as  soon  as  consistent  with  the  legislative 
restriction  on  the  rate  of  expenditure. 

This  pressure  aqueduct  project  is  remarkable  for  the  size  of  the  pipe  used 
as  well  as  the  speed  of  its  construction.  With  the  exception  of  a  line  of  similar 
pipe  12  feet  8  inches  in  diameter  constructed  to  distribute  water  to  the  Metro- 
politan District  of  Southern  California  as  a  part  of  the  unprecedented  Colorado 
River  project,  it  contains  the  largest  pipe  of  the  sort  ever  made.  It  consists 
of  precast  units  of  steel-cylinder  reinforced  concrete  pipe  12  feet  6  inches  in 
diameter  extending  from  the  Wachusett  Aqueduct  terminal  chamber  to  connect 
with  a  14-foot  tunnel  underneath  Sudbury  Reservoir.  East  of  this  tunnel  the 
aqueduct  continues  11  feet  6  inches  in  diameter  of  similar  steel-cylinder  rein- 
forced concrete  pipe.  Although  the  new  high  pressure  will  not  be  effective  at 
Chestnut  Hill  until  the  aqueduct  can  later  be  extended  to  that  point,  the  present 
PWA  construction  will  end  with  a  connection  at  the  Charles  River  to  the 
existing  60-inch  steel  Weston  Aqueduct  supply  mains  of  the  District  which 
will  be  put  under  about  32  pounds  per  square  inch  additional  pressure.  This 
will  increase  their  capacity  to  such  extent  that  it  will  no  longer  be  necessary 
to  regularly  use  the  old  grade-line  Sudbury  Aqueduct  of  the  District  which 
has  been  in  service  for  nearly  70  years  and  the  leakage  into  which  is  one  of 
the  principal  sources  of  pollution  at  the  present  time.  The  new  pressure  aqueduct 
is  part  of  a  plan  of  distribution  which  can  be  extended  in  the  future  to  include 
a  pressure-tunnel  loop  under  the  entire  District  capable  of  delivering  water  to 
all  municipalities  under  heads  equivalent  to  those  which  now  require  pumping  at 
Chestnut  Hill  and  Spot  Pond.  Such  a  tunnel  will  be  located  deep  in  the  bed 
rock  with  only  occasional  shaft  heads  at  the  surface,  and  will  eliminate  the 
necessity  for  large  hazardous  surface  mains  of  ever  increasing  size. 

The  progress  made  during  the  year  in  constructing  the  pressure  aqueduct  has 
been  most  satisfactory.  The  manufacture  of  fifteen  miles  of  such  large  pipe  in 
one  season  is  a  notable  feature  of  the  pressure  aqueduct  construction.  Although 
the  manufacturer  was  not  awarded  the  contract  until  after  the  first  of  the  year, 
he  erected  his  plant,  ordered  his  materials  and  manufactured  and  delivered  the 
entire  fifteen  miles  of  exceedingly  heavy  pipe  before  the  end  of  the  year.  This 
greatly  aided  the  laying  of  long  lengths  of  the  aqueduct  and  avoided  a  rush  in 
deliveries  and  laying  which  would  have  occurred  if  the  manufacture  of  some 
of  the  pipe  had  been  delayed  until  next  season.  The  magnitude  of  this  project 
might  be  better  appreciated  when  it  is  considered  that  183,000  barrels  of  cement, 
23,000  tons  of  steel  and  257  tons  of  lead  went  into  the  manufacture  of  the  pipe 
and  the  lead  gaskets.  The  delivery  of  the  pipe  units  alone  required  the  con- 
struction of  5  16-wheel  trailer  units  which  travelled  the  highways  and  specially 
built  access  roads  continuously  during  the  daylight  hours  making  the  necessary 
deliveries.  Each  of  the  several  contractors  for  laying  the  pipe  furnished  unique 
and  expensive  equipment  for  handling  this  very  heavy  pipe,  two  contractors 
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using  specially-designed  large  gantry  cranes  which  straddled  the  laying  ditch, 
one  using  an  improvised  heavy  locomotive  crane  which  ran  on  rails  in  the 
bottom  of  the  ditch,  and  another  using  two  extra  heavy  speed  cranes  of  the 
largest  capacity  built,  working  simultaneously  as  a  unit.  Each  contractor  demon- 
strated with  his  special  equipment  his  ability  to  handle  and  lay  these  large 
heavy  unwieldy  units  in  a  satisfactory  manner  and  fast  enough  to  keep  ahead  of 
the  rigid  progress  schedule  required  to  build  this  aqueduct  in  the  short  time 
allowed.  The  large  units  were  laid  around  curves,  uphill  and  downhill,  across 
the  countryside  through  open  fields  and  woodlands  and  across  roads,  brooks 
and  even  the  Sudbury  River  at  an  amazing  pace  so  that  by  the  end  of  the 
year  the  laying  of  pipe  in  place  was  practically  completed  on  two  of  five  con- 
tracts and  completed  except  for  a  few  hundred  feet  on  two  others.  The  exca- 
vation of  the  bore  for  the  14-foot  tunnel  extending  3  miles  in  solid  rock  under 
Sudbury  Reservoir  was  practically  completed  (the  actual  final  holing  through 
being  on  December  19,  1939)  and  although  work  of  this  character  can  hardly 
be  expected  to  be  free  from  fatal  accidents,  the  contractor  completed  the  exca- 
vation in  good  time-with  no  serious  accidents  of  any  sort,  a  really  remarkable 
record. 

The  Commission  commenced  during  the  year  the  furnishing  of  materials  for 
and  the  supervision  of  construction  of  a  sewerage  system  for  the  Town  of 
Holden.  The  Commission's  sponsorship  of  this  WPA  project  was  described 
in  last  year's  report. 

On  April  27  and  29  the  Committee  on  Metropolitan  Affairs  inspected  all 
the  major  features  of  the  work  and  gave  informal  hearings  in  Athol  and  Ware 
on  the  possible  adaptation  of  Quabbin  Reservoir  to  the  prevention  of  flood 
damage.  On  July  14  the  Committee  gave  a  hearing  in  Athol,  Mass.,  on  the 
question  of  the  diversion  of  flood  flows  from  the  Millers  River  into  the  northerly 
end  of  Quabbin  Reservoir  at  which  it  was  brought  out  that  Quabbin  Reservoir, 
on  account  of  its  unique  topographical  situation,  may  at  any  time  be  used  to 
materially  assist  a  flood  prevention  program. 

As  in  the  previous  year,  the  administrative  functions  of  the  Commission  were 
greatly  increased  by  the  new  pressure  aqueduct  construction.  Its  clerical  force 
was  augumented  to  keep  pace  with  the  additional  work  imposed  by  the  require- 
ments of  the  PWA  and  WPA  projects.  Three  special  agents  under  the 
direction  of  the  Commission  continued  to  care  for  the  property  acquired  by 
the  Commission  in  the  Swift  and  Ware  river  areas  and  along  the  pressure 
aqueduct.  Real  estate  purchasing  agents  and  conveyancers  and  other  expei'ts 
were  employed  as  needed.  The  engineering  and  clerical  force  of  the  engineering 
department  averaged  330  employees  during  the  year.  The  maximum  number 
employed  at  any  one  time  by  contractors  on  the  various  construction  projects 
during  the  year  was  3212  persons.  The  force  of  local  labor  averaging  200 
persons  was  employed  during  the  year  in  forestry  and  reforestation  work,  the 
removal  of  bodies,  and  miscellaneous  work  of  reclearing  and  burning  the 
reservoir  area  in  advance  of  the  rise  of  water  level. 

The  Commission  regrets  to  report  the  death  on  January  30  of  Frank  E. 
Winsor  who  had  been  its  Chief  Engineer  since  the  organization  of  the  engi- 
neering division  October  1,  1926.  He  had  just  returned  from  a  short  vacation 
in  an  attempt  to  recuperate  his  health  and  was  stricken  with  a  heart  attack 
while  testifying  in  the  Commission's  defense  of  a  suit  for  damages. 

He  was  born  in  Johnston,  Rhode  Island,  November  16,  1870.  In  1891  he 
received  the  degree  of  Ph.B.  from  Brown  University  and  later  the  degree  of 
C.E.  in  1892,  A.M.  in  1896,  and  in  1929  the  honorary  degree  of  Sc.D.  from 
the  same  institution.  He  began  his  engineering  career  with  the  Metropolitan 
Sewerage  Commission  of  Massachusetts  in  1891.  Later,  following  a  brief  em- 
ployment on  the  construction  of  a  sewerage  system  for  Natick,  he  joined  the 
staff  of  the  Metropolitan  Water  Board  in  1895  and  worked  for  about  5  years 
as  an  assistant  in  the  Wachusett  Dam  and  Reservoir  and  the  Wachusett  Aque- 
duct departments.  Then  he  was  promoted  to  Assistant  Engineer  in  charge 
of  the  Weston  Aqueduct  Department  office  for  2J4  years  and  Division  Engineer 
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in  charge  of  the  construction  of  about  2%  miles  of  the  masonry  section  of 
Wachusett  Aqueduct  and  also  of  the  Happy  Hollow  Steel  Pipe  Siphon.  Later 
he  served  the  cities  of  New  York  and  Providence  in  important  capacities, 
being  Department  Engineer  in  charge  of  the  Southern  Aqueduct  Department 
on  the  New  York  Board  of  Water  Supply's  Catskill  Aqueduct,  and  for  11 
years  prior  to  1926  as  Chief  Engineer  of  the  Providence  Water  Supply  Board. 

He  died  at  the  height  of  a  distinguished  career  and  his  loss  was  very  keenly 
felt.  Following  his  death,  the  Commission  incorporated  in  its  records  the  fol- 
lowing: "The  forty-seven  years  of  service  given  to  the  public  by  Mr.  Winsor, 
and  the  extensive  works  constructed  under  his  supervision  are  a  lasting  memorial 
to  his  vision  and  industry.  To  his  friends  and  associates  his  unlimited  kind- 
ness and  patience,  his  fidelity  to  all  tasks  entrusted  to  him,  and  above  all  his 
faithfulness  to  what  he  conceived  to  be  right,  constitute  his  true  imperishable 
memorial."  In  memory  of  its  former  Chief  Engineer,  the  Commission  has 
named  the  main  dam  of  Quabbin  Reservoir,  Winsor  Dam. 

The  Commission  regrets'  also  to  report  the  loss  by  death  on  September  26 
of  one  of  its  principal  consulting  engineers,  Thaddeus  Merriman,  who  was 
formerly  Chief  Engineer  of  the  New  York  Board  of  Water  Supply,  and  at 
the  time  of  his  death  was  Consulting  Engineer  for  that  board,  for  the  Metro- 
politan District  of  Southern  California,  for  various  agencies  of  the  Federal 
Government,  and  many  others.  His  accomplishments  were  outstanding  and 
his  loss  is  keenly  felt. 

II.     Engineering  Department 

Following  the  death  of  Mr.  Winsor  above  referred  to,  the  Commission  on 
March  9  appointed  to  the  position  of  Chief  Engineer  Karl  R.  Kennison  who 
had  been  connected  with  the  work  from  its  beginning,  first  as  Designing 
Engineer  and  later  as  Assistant  Chief  Engineer.  Stanley  M.  Dore  was  pro- 
moted to  Assistant  Chief  Engineer  and  Charles  L.  Coburn  to  Principal  Design- 
ing Engineer.  William  W.  Peabody  continued  as  Division  Engineer,  Quabbin 
Reservoir  and  Aqueduct  Division,  with  offices  at  Winsor  Dam  in  Belchertown 
and  at  the  Ware  River  Intake  Works  in  Barre ;  Frederick  W.  Gow  continued 
as  Division  Engineer,  Southborough-Framingham  Division,  with  office  in  Marl- 
borough; and  Coleman  C.  McCully  as  Division  Engineer,  Wayland-Weston 
Division,  with  office  in  Natick.  Consultants  were  employed  from  time  to  time 
as  required  on  matters  of  design;  and  when  neccessary,  at  the  request  of  the 
Attorney  General,  in  the  preparation  of  data  for  the  defense  of  petitions  for 
damages  against  the  Commonwealth ;  and  for  the  collection  and  interpretation 
of  data  on  mill  and  water  power  damages. 

III.     Offices 

The  office  of  the  Commission  and  of  the  Chief  Engineer  continued  on  the 
ninth  floor  of  the  Metropolitan  District  Commission  building  at  20  Somerset 
Street,  Boston.  Offices  at  various  places  on  the  work  were  occupied  from 
time  to  time  as  required,  and  the  office  of  the  Quabbin  Reservoir  Division 
and  the  laboratories  for  water  analysis  and  soil  testing  were  continued  in 
Belchertown,  the  equipment  of  the  latter  being  moved  during  the  year  to  a 
new  soil  testing  laboratory  at  Natick.  The  office  of  the  Wayland-Weston 
Division  was  continued  at  35  Main  Street,  Natick,  and  of  the  Southborough- 
Framingham  Division,  at  4  Walker  Street,  Marlborough. 

IV.    Real  Estate  and  Water  Rights 

The  Commission,  for  reservoir  purposes  and  sanitary  protection,  has  acquired 
a  total  to  date  of  approximately  80,169  acres  of  land  in  the  Swift  River 
watershed;  for  sanitary  protection  and  construction  purposes  in  the  Ware 
River  watershed,  a  total  of  about  15,146  acres;  and  for  construction  purposes 
along  the  line  of  the  pressure  aqueduct,  about  611  acres. 
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All  property  within  the  reservoir  area  was  vacated  incidental  to  the  clearing 
operations.  The  Commission  has  collected  a  total  of  $1,044,193.19  in  sales  and 
rentals  and  salvage  of  property  acquired  by  it  from  the  commencement  of  its 
operations  to  the  end  of  this  fiscal  year.  This  includes  salvage  from  hurricane 
timber,  sold  to  the  Federal  Government.  This  Commission  has  been  able  thus 
to  realize  from  its  fallen  timber  and  also  reduce  its  fire  hazards  to  a  measurable 
degree. 

V.     Swift  River  Supply 

The  Commission  continued  its  reforestation  program  and  fire  lanes  were 
kept  clear  above  the  flow  line  of  Quabbin  Reservoir,  afifording  protection  to 
the  new  transplants  as  well  as  to  existing  areas  of  standing  timber.  A  force 
of  local  labor  averaging  22  men  was  employed  for  38  intermittent  weeks  during 
the  year  in  forestry  and  reforestation  work ;  an  average  of  14  men  were  em- 
ployed for  all  but  3  weeks  throughout  the  year  in  the  removal  of  bodies  to 
Quabbin  Park  and  outside  cemeteries ;  and  an  average  of  53  men  were  employed 
for  the  last  weeks  of  the  year  in  the  miscellaneous  work  of  reclearing  and 
burning  the  reservoir  area  in  advance  of  the  rise  of  water  level. 

The  Benjamin  Foster  Company  continued  work  under  Contract  No.  52  for 
constructing  the  embankment  of  Winsor  Dam  in  the  towns  of  Belchertown 
and  Ware.  The  entire  embankment  of  about  4  million  cubic  yards  was  com- 
pleted. The  tunnel  which  has  carried  the  river  around  the  site  was  plugged 
and  the  construction  of  the  spillway  and  outlet  works  was  well  adA-anced. 

Coleman  Bros.  Corporation  completed  the  work  under  PWA  Contracts  Nos. 
61,  62  and  63  for  clearing  portions  of  Quabbin  Reservoir. 

The  C.  &  R.  Construction  Company  continued  to  practical  completion  the 
work  under  PWA  Contract  No.  66  for  constructing  regulating  dams  on  the 
Middle  and  East  Branches  of  the  reservoir  in  the  towns  of  New  Salem,  Hard- 
wick  and  Petersham,  and  under  PWA  Contract  No.  72  for  clearing  a  portion 
of  Quabbin  Reservoir. 

The  policy  of  publicly  advertising  for  bidders  on  all  contracts  was  continued 
and  PWA  Contract  No.  82  for  constructing  the  Administration  Road  between 
Winsor  Dam  and  Qiiabbin  Dike  in  the  Town  of  Ware  was  awarded  on  March 
9th  to  G.  Rotondi  &  Son,  Melrose,  the  lowest  bidder.  Work  is  in  progress 
under  this  contract. 

Warner  Bros.  &  Goodwin  Inc.  completed  the  work  under  Contract  No.  88 
for  furnishing  and  storing  topsoil  in  the  Town  of  Ware. 

PWA  Contract  No.  93  for  completing  the  East  Branch  Baffle  in  the  towns 
of  Petersham  and  Hardwick  was  awarded  October  19  to  J.  J.  Callahan,  Boston, 
the  lowest  bidder.    Work  was  practically  completed  under  this  contract. 

VL     Ware  River  Supply  , 

The  Rutland-Holden  sewer  was  operated  throughout  the  year  to  divert  from 
the  Ware  and  Wachusett  watersheds  the  sewage  of  the  U.  S.  Veteran's  Hospital 
and  the  State  Sanatorium  in  Rutland. 

Water  was  diverted  from  the  Ware  River  from  time  to  time  May  10  to  31 
and  November  1  to  7,  inclusive,  and  the  temporary  chlorinating  plant  in  the 
upper  watershed  of  the  Ware  River  was  operated  from  time  to  time  as  required. 

Real  estate  and  topographical  surveys  were  carried  on  during  the  year  and 
preparation  of  record  and  taking  plans  of  property  acquired  was  continued. 

A  force  of  local  labor  averaging  30  persons  was  employed  for  39  intermittent 
weeks  during  the  year  in  cleaning  up  hurricane  debris  and  in  addition  the 
Commission  made  miscellaneous  sales  of  hurricane-felled  lumber. 

Vn.     Pressure  Aqueduct 

PWA  Contract  No.  74  for  constructing  the  Southborough  Tunnel,  Section  2 
of   the   Pressure   Aqueduct   in   the   Town   of   Southborough,   was   awarded   on 
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December  17,  1938,  to  the  West  Construction  Company,  Boston,  the  lowest 
bidder.    Work  is  in  progress  under  this  contract. 

PWA  Contracts  Nos.  75  and  17  for  laying  the  pipe  and  constructing  cut- 
and-cover  aqueduct  in  Sections  1  and  3  of  the  pressure  aqueduct  in  the  towns 
of  Marlborough,  Southborough  and  Framingham,  were  awarded  on  March  9 
and  April  18,  respectively,  to  B.  A.  Gardetto  Inc.,  Boston,  the  lowest  bidder. 
Work  is  in  progress  under  these  contracts. 

Sprague  and  Henwood  Inc.  completed  work  under  PWA  Contract  No.  76 
for  making  core  borings  along  the  pressure  aqueduct  line. 

PWA  Contracts  Nos.  78  and  79  for  laying  the  pipe  and  constructing  cut- 
and-cover  aqueduct  in  Sections  4  and  5  of  the  pressure  aqueduct  in  the  towns 
of  Framingham,  Wayland,  Natick  and  Weston,  were  awarded  on  March  18 
to  the  American  Concrete  and  Steel  Pipe  Company,  Los  Angeles,  California, 
the  lowest  bidder.    W^ork  is  in  progress  under  these  contracts. 

PWA  Contract  No.  80  for  constructing  Norumbega  Reservoir  in  the  Town 
of  Weston  was  awarded  on  June  1  to  Carlo  Bianchi  &  Company,  Inc.,  Fram- 
ingham, the  lowest  bidder.    Work  is  in  progress  under  this  contract. 

PWA  Contract  No.  81  for  laying  the  pipe  and  constructing  cut-and-cover 
aqueduct  in  Section  6'  of  the  pressure  aqueduct  in  the  Town  of  Weston,  was 
awarded  on  April  18  to  M.  F.  Gaddis  Inc.,  Boston,  the  lowest  bidder.  Work 
is  in  progress  under  this  contract. 

A  large  number  of  PWA  equipment  contracts  for  furnishing  valves  and 
other  materials  and  equipment  required  for  the  pressure  aqueduct,  the  Weston 
Aqueduct,  and  the  Spot  Pond  By-Pass  were  awarded  in  each  case  to  the  lowest 
bidder.  Particularly  notable  among  these  was  Contract  No.  85  for  furnishing 
and  delivering  precast  steel-cylinder  reinforced  concrete  pressure  pipe  in  the 
towns  of  Southborough,  Framingham,  Wayland,  Natick  and  Weston,  which 
was  awarded  on  December  28,  1938  to  the  Lock  Joint  Pipe  Company,  Ampere, 
New  Jersey,  the  lowest  bidder. 

VIII.     Weston  Aqueduct  Siphons 

The  Leo  Butler  Company,  Katonah,  New  York,  continued  to  practical  com- 
pletion work  under  PWA  Contract  No.  72)  for  constructing  inverted  pipe 
siphons  on  the  Weston  Aqueduct. 

PWA  Contract  No.  89  for  constructing  mortar  lining  in  the  steel  pipe 
siphons  of  the  Weston  Aqueduct  in  the  towns  of  Framingham  and  Wayland, 
was  awarded  on  October  26  to  Marinucci  Bros.  &  Co.,  Boston,  the  lowest 
bidder.    Work  is  in  progress  under  this  contract. 

IX.     Spot  Pond  and  Northern  High  Service. 

PWA  Contract  No.  83  for  constructing  the  Spot  Pond  By-Pass  in  the  Town 
of  Stoneham  and  the  City  of  Medford,  was  awarded  on  August  10  to  S. 
Rotondi  &  Sons  Co.,  Stoneham,  the  lowest  bidder.  Work  is  in  progress  under 
this  contract. 

X.     General 

The  engineering  force  continued  its  studies  for  the  development  of  hydro- 
electric power  at  various  points  on  the  work.  No  electric  power  can  be 
generated,  however,  until  the  filling  of  Quabbin  Reservoir  provides  the  neces- 
sary storage  of  water. 

Studies  were  made  of  the  Charles  River  Shaft,  at  the  east  end  of  the  cut- 
and-cover  pressure  aqueduct,  and  of  the  proposed  deep  rock  pressure  tunnel 
to  Chestnut  Hill. 

On  March  5,  1937,  a  petition  was  filed  in  the  Superior  Court  for  Suffolk 
County  against  the  Metropolitan  District  Water  Supply  Commission  by  the 
Franklin  A.  Snow  Company,  setting  forth  certain  additional  claims  amounting 
to   $191,767.62    in    connection   with   work   done   under   Contract   No.    51.     The 
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matter  was  fully  heard  by  an  auditor  and  before  the  court,  and  on  Sept.  25, 
1939,  after  an  appeal  to  the  Supreme  Judicial  Court  of  the  Commonwealth, 
judgment  was  entered  for  the  petitioner  in  the  amount  of  $8,712.98  plus  costs 
of  suit  in  the  amount  of  $366.10. 

The  defense  of  a  suit  brought  by  The  Arthur  A.  Johnson  Corporation  in 
connection  with  the  work  done  under  Contract  No.  50  was  continued  by  the 
Attorney  General. 

XI.  Cemeteries 

The  Commission  has  continued  the  assignment  of  lots  in  the  new  Quabbin 
Park  Cemetery  and  953  bodies  were  removed  from  the  Quabbin  Reservoir 
area  during  the  year,  of  which  911  were  reinterred  in  Quabbin  Park  Cemetery. 
To  date  a  total  of  6,180  bodies  have  been  removed  from  the  Quabbin  Reservoir 
area,  of  which  5,236  were  reinterred  in  Quabbin  Park  Cemetery.  There  have 
been  19  original  burials  during  the  year  in  Quabbin  Park  Cemetery,  making 
a  total  to  date  of  133  original  burials  in  this  cemetery.  The  removal  of  bodies 
from  the  Quabbin  Reservoir  area  which  is  being  flooded  has  been  completed. 
Landscaping  and  maintenance  studies  for  a  permanent.  Service  Building  have 
been  continued  during  the  year. 

XII.  Financial 

The  Commission  appends  hereto  a  statement  of  its  expenditures  and  disburse- 
ments for  the  fiscal  year,  and  from  the  date  of  its  appointment. 

XIII.    Other  Reports 
The  report  of  the  Chief  Engineer  is  herewith  presented. 
Respectfully  submitted, 

E.  C.  HULTMAN,  Chairman 

THOMAS  D.  LAVELLE,  Associate  Commissioner 
EDWARD  J.  KELLEY,  Associate  Commissioner 
20  Somerset  Street,  Boston,  Massachusetts. 
January  15,  1940. 
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QuABBiN  Reservoir. — Looking  north.  Snow  on  the  cleared  areas  shows  the 
general  reservoir  outline,  particularly  the  West  Branch,  11  miles  long.  The  Middle 
Branch  extends  9  miles  further  north  from  the  prominent  Mt.  Pomeroy  Island 
in   the   distance    at    right. 

WiNSOR  Dam. — In  center  foreground.  Outlet  channel  from  stream-control  tunnel 
in   foreground.     Spillway   channel    at    right. 

Administration    Buildings. — In   foreground   at   left. 

Administration  Road. — Winds  up  hill  from  Winsor  Dam  spillway  to  the  park- 
ing area  at   top   of   Quabbin   Hill,   extreme   right. 

Enfield  Village  was  located  in  the  narrow  valley  which  connects  the  West  and 
Middle  branches  and  which  runs  between  Quabbin  Hill  and  the  more  distant 
Prescott    peninsula. 


Relocation    of    New    England    Power    Company's 
Line. — Cleared  strip  across  the  foreground. 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen  : — The  following  is  a  report  of  the  engineering  department  for 
the  year  ending  November  30,  1939. 

Organization 

In  addition  to  work  on  the  Ware  and  Swift  river  project,  the  work  of  con- 
structing the  new  pressure  aqueduct  with  Federal  aid,  as  a  PWA  project,  has 
been  vigorously  prosecuted  during  the  year  and  the  Federal  requirements  as 
tu  completion  during  the  first  half  of  1940  have  necessitated  a  considerable 
increase  in  the  engineering  organization  amounting  to  94  per  cent  during  the 
year. 

The  work  was  continued  under  Frank  E.  Winsor,  Chief  Engineer,  until 
his  untimely  death  in  the  Boston  Office  on  January  30.  He  died  at  the  very 
height  of  a  distinguished  career  as  an  engineer  and  public  servant,  and  will 
be  remembered  among  his  associates  for  his  integrity,  his  cooperative  spirit 
and  his  sympathetic  interest,  as  well  as  for  his  important  professional  achieve- 
ments and  services.  Following  his  death,  the  Commission  named  the  main 
dam  of  Quabbin  Reservoir  "Winsor  Dam"  as  an  appropriate  recognition  of 
his  services. 

He  was  succeeded  as  Chief  Engineer  by  Karl  R.  Kennison  March  9.  At 
the  same  time  Stanley  M.  Dore  was  promoted  to  Assistant  Chief  Engineer  in 
charge  of  studies  in  connection  with  the  general  plan  and  design  of  the  work,  the 
preparation  of  specifications  and  the  prosecution  of  construction  contracts,  and 
Charles  L.  Coburn  was  promoted  to  Principal  Designing  Engineer  in  charge 
of  the  design  of  structures,  the  preparation  of  specifications  and  contract  and 
working  drawings,  and  he  continued  his  general  office  supervision.  Walton 
H.  Sears,  Mechanical  Engineer,  continued  in  charge  of  the  collection  of  data 
in  connection  with  mill  and  water  power  damages,  and  has  been  in  charge  of 
the  preparation  of  specifications  and  the  purchase  and  installation  of  equipment. 
On  June  1  Lawrence  M.  Gentleman  was  promoted  to  Associate  Civil  Engineer 
in  charge  of  the  detail  work  of  design  and  contract  and  working  drawings. 

Three  division  engineers  continued  in  charge  of  field  divisions  as  follows: 
William  W.  Peabody,  Quabbin  Reservoir  and  Aqueduct  Division;  Frederick 
W.  Gow,  Southborough-Framingham  Division;  Coleman  C.  McCuUy,  Way- 
land- Weston  Division. 

Thaddeus  Merriman  continued  as  consulting  engineer  until  his  death  on 
September  26.  His  loss  was  keenly  felt.  James  F.  Sanborn,  consulting  engineer 
of  New  York,  was  employed  in  place  of  Mr.  Merriman.  Charles  T.  Main, 
consulting  engineer  of  Boston,  Warren  J.  Mead,  geologist  of  Massachusetts 
Institute  of  Technology,  and  other  experts  were  employed  from  time  to  time. 

The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer  at 
the  end  of  the  year  and  of  the  preceding  year  was  as  follows : 

Nov:  30,         Nov.  30, 
1938  1939 

Headquarters  Office,  Designing  Division  .......  46  78 

Coldbrook  Office,  Quabbin  Reservoir  and  Aqueduct  Division  ....  14  17 

Belchertown  Office   (formerly  in  Enfield)   Quabbin  Reservoir  and  Aqueduci 
Division  ............ 

Marlborough  Office,  Southborough-Framingham  Division          .         .         '. 
Natick  Office,  Wayland-Weston  Division 


97 
19  102 


45  137 

Total  Engineering  Force    .         .         ...         .         .         .         .         .  222  431 

The  maximum  force  during  the  year  was  432,  during  the  week  ending 
November  25.  The  minimum  force  was  222,  during  the  week  ending  December 
3,  1938.    The  average  force  for  the  year  was  330. 


10  P.D.  147 

Offices 

The  ofifice  of  the  Chief  Engineer  and  of  the  Designing  Division  was  con- 
tinued in  the  Metropolitan  District  Commission  Building  at  20  Somerset  Street, 
Boston.  At  the  completion  of  the  Commission's  administration  buildings  at 
Belchertown,  west  of  Winsor  Dam,  the  Reservoir  Office  of  the  Quabbin 
Reservoir  and  Aqueduct  Division  was  moved  to  this  permanent  location  from 
the  property  formerly  known  as  the  Frances  W.  Chandler  house  on  Quabbin 
Road  in  Enfield.  The  property  formerly  known  as  the  Barlow  house  in  Enfield, 
which  housed  the  Commission's  water  analysis  and  soil  testing  laboratories, 
was  destroyed  by  fire  March  23.  The  equipment  was  moved  to  the  Com- 
mission's vacated  office  in  the  Chandler  house  and  the  laboratories  were  con- 
tinued there  throughout  the  year.  The  Aqueduct  Office  of  the  Quabbin  Reservoir 
and  Aqueduct  Division  in  the  Ware  River  intake  building  and  in  the  adjoining 
newly  constructed  service  building,  in  Coldbrook,  was  continued  throughout 
the  year.  The  office  of  the  Southborough-Framingham  Division  at  4  Walker 
Street,  Marlborough,  and  the  office  of  the  Wayland- Weston  Division  at  35 
Main  Street,  Natick,  were  continued  throughout  the  year.  Branch  offices 
were  maintained  at  other  locations  where  work  under  important  contracts  was 
in  progress. 

Headquarters  Office 
Suvima7-y  of  the  Year's  Work 

WatersJied  Real  Estate. — Reports  and  recommendations  with  respect  to  the 
purchase  of  real  estate  for  the  Quabbin  Reservoir  and  its  sanitary  protection 
were  submitted  to  the  Commission  during  the  year  covering  505  acres-  outside 
the  general  taking  line,  making  a  total  reported  on  to  date  of  11,632  acres 
outside  the  general  taking  of  74,886  acres.  A  summary  of  all  real  estate  ac- 
quired for  the  Quabbin  Reservoir  and  its  sanitary  protection  is  shown  in  an 
appended  table  and  includes  takings  outside  the  watershed  areas  for  construc- 
tion purposes. 

Acquisition  of  Real  Estate  for  Quabbin  Reservoir 

Title  Vested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.  30,  1939 .  34 

Total  to  Nov.  30,  1938 80,135 

Total  to  Nov.  30,  1939 80,169 

Options   outstanding  Nov.   30,    1939,   include   ISS   acres. 

Reports  and  recommendations  with  respect  to  the  purchase  of  real  estate 
for  sanitary  protection  in  the  Ware  River  watershed  above  the  intake  works 
at  Coldbrook  were  submitted  to  the  Commission  during  the  year  covering 
2,379  acres,  making  a  total  reported  on  to  date  of  25,731  acres. 

Acquisition  of  Real  Estate  for  Ware  River  Watershed  Protection 

Title  Vested  in  Commonwealth 
(Acres) 

Total  for  year  ending  Nov.  30,  1939 395 

Total  to  Nov.  30,  1938 14,751 

Total  to  Nov.  30,  1939 15,146 

Options  outstanding  Nov.  30,  1939,  include  1,046  acres. 

An  appended  table  shows  all  real  estate  taking  plans  prepared  and  filed  during 
this  and  previous  years  and  includes  takings  outside  the  watershed  area  for 
construction  purposes. 

Water  Diversion  Damage  Claims. — The  preparation  of  data  for  use  of  at- 
torneys  in   anticipated  water  diversion  cases  was   continued. 

Contracts  and  Specifications. — Contract  74,  a  PWA  contract,  for  constructing 
the  Southborough  Tunnel,  Section  2  of  the  pressure  aqueduct,  in  the  Town  of 
Southborough,  was  executed  December  30,  1938. 
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Plans  and  specifications  were  prepared  for  Contracts  75,  77,  78,  79  and  81, 
PWA  contracts,  for  laying  the  pipe  and  constructing  cut-and-cover  aqueduct 
in  Sections  1,  3,  4,  5  and  6,  respectively,  of  the  pressure  aqueduct  in  the  towns 
of  Marlborough,  Southborough,  Framingham,  Wayland,  Natick  and  Weston. 
Contract  75  was  executed  March  13;  Contract  11,  May  3;  Contracts  78  and 
79,  March  20;  and  Contract  81,  April  26. 

Plans  and  specifications  were  prepared  for  Contract  80,  a  PWA  contract, 
for  constructing  a  high-level  distribution  reservoir,  known  as  Norumbega 
Reservoir,  in  the  Town  of  Weston.    The  contract  was  executed  June  15. 

Plans  and  specifications  were  prepared  for  Contract  82,  a  PWA  contract, 
for  constructing  the  Administration  Road  on  Quabbin  Hill  between  Winsor 
Dam  and  Quabbin  Dike  in  the  Town  of  Ware.  The  contract  was  executed 
March  9. 

Plans  and  specifications  were  prepared  for  Contract  83,  a  PWA  contract, 
for  constructing  the  Spot  Pond  By-pass  in  the  Town  of  Stoneham  and  City 
of  Medford.    The  contract  was  executed  August  29. 

Contract  85,  a  PWA  contract,  for  furnishing  and  delivering  precast  steel- 
cylinder  reinforced  concrete  pressure  pipe  in  the  towns  of  Southborough,  Fram- 
ingham, Wayland,  Natick  and  Weston,  was  executed  December  28,   1938. 

Plans  and  specifications  were  prepared  and  the  contracts  executed  for  Con- 
tracts 86,  87,  90,  91  and  92,  PWA  contracts,  for  furnishing  valves  and  other 
equipment  required  for  the  pressure  aqueduct,  the  Weston  Aqueduct  siphons, 
and  the   Spot  Pond  By-pass. 

Plans  and  specifications  were  prepared  for  Contract  89,  a  PWA  contract, 
for  constructing  mortar  lining  in  the  old  steel  pipe  siphons  of  the  Weston 
Aqueduct  in  the  towns  of  Framingham  and  Wayland.  The  contract  was  exe- 
cuted November  6,  following  the  practical  completion  of  the  new  siphon  lines 
of  precast  steel-cylinder  reinforced  concrete  pressure  pipe,  under  Contract  12), 
which  permitted  the  old  lines  to  be  shut  down  for  cleaning  and  lining. 

Plans  and  specifications  were  prepared  for  Contract  93,  a  PWA  contract, 
for  completing  the  East  Branch  Baffle  in  the  Town  of  Petersham  (in  an  area 
formerly  in  the  Town  of  Greenwich)  and  in  the  Town  of  Hardwick,  to  fill 
the  highway  gap  which  had  been  left  under  Contract  51.  The  contract  was 
executed  October  27. 

Plans  and  specifications  were  prepared  for  Contract  98,  for  removing  the 
steel  bulkhead  from  Quabbin  Aqueduct  Tunnel  in  the  Town  of  Barre,  which 
was  constructed  in  1930  under  Contract  17  to  prevent  any  flow  westerly  from 
the  Ware  River  intake  until  Quabbin  Reservoir  could  be  made  ready  for  storage. 
The  contract  was  executed  September  22. 

Plans  and  specifications  were  prepared  for  Contract  99,  a  PWA  contract, 
for  enlarging  the  Fells  high-level  distribution  reservoir  in  the  Town  of  Stone- 
ham  and  the  cities  of  Maiden  and  Melrose.  The  contract  was  advertised  for 
the  opening  of  bids  December  21,  1939. 

Plans  and  specifications  were  prepared  for  Contract  100,  a  PWA  contract, 
for  constructing  mortar  lining  in  the  Wachusett  Aqueduct  Assabet  River  bridge 
crossing  in  the  Town  of  Northborough.   The  contract  was  executed  October  27. 

Working  drawings  for  Contracts  52,  64,  66,  73,  74,  75,  11,  78,  79,  80,  81 
and  83  were  prepared  and  issued. 

Inspection  and  Tests. — The  New  England  Inspection  Bureau  continued  the 
testing  of  cement  purchased  under  A.S.T.M.  specifications  and  tested  road 
surfacing  material  furnished  under  Contract  82.  New  specifications  for  Port- 
land cement  were  prepared,  based  on  exhaustive  research  for  the  New  York 
Board  of  Water  Supply  by  the  Commission's  consulting  engineer,  the  late 
Thaddeus  Merriman,  which  required  inspection  during  as  well  as  after  the 
manufacturing  process.  The  use  of  cement  manufactured,  tested  and  delivered 
in  accordance  with  these  specifications  has  resulted  in  marked  improvement 
in  the  quality  and  strength  of  concrete.  The  Thompson  &  Lichtner  Co.,  Inc., 
Boston,  Mass.,  were  employed  to  test  cement  under  these  new  specifications] 
also  to  test  samples  of  welding  from  steel  cylinders  manufactured  under  Con- 
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tract  85.  Charles  Goetz  of  Los  Angeles,  California,  was  employed  to  inspect 
and  test  equipment  manufactured  in  San  Francisco  and  furnished  under  Con- 
tract 87-B  for  the  Weston  Aqueduct  connection  at  Sudbury  Dam.  William 
R.  Conard  of  Burlington,  New  Jersey,  was  employed  to  inspect  special  castings 
furnished  under  Contract  52  for  the  outlet  works  at  Winsor  Dam.  The  Wor- 
cester Polytechnic  Laboratory  continued  testing  concrete  cylinders  for  Contract 
52.  Tests  of  concrete  aggregates  and  of  concrete  cylinders  for  all  other  concrete 
work  were  made  by  the  engineering  force  principally  at  the  Natick  laboratories. 
Miscellaneous  steel  and  iron  for  use  on  all  contracts,  electrical  equipment  for 
Contract  56,  and  fence  material  for  Contracts  78,  79,  81  and  83  were  inspected 
by  the  engineering  force  and  samples  tested  at  the  Quabbin  laboratory.  The 
inspection  of  manufacture  and  the  testing  of  gate  valves,  pivot  valves,  air 
valves,  sluice  gates,  special  castings  and  other  mechanical  equipment  furnished 
under  Contracts  86,  87,  90,  91  and  92  were  handled  by  an  inspector  employed 
for  the  purpose  and  attached  to  the  headquarters'  engineering  staff,  who  has 
devoted  his  entire  time  to  such  work. 

Hydrographic  Data. — The  gaging  station  on  the  Ware  River  at  Coldbrook 
was  continued  in  cooperation  with  the  U.  S.  Geological  Survey. 

The  gaging  station  on  the  Chicopee  River  at  the  United  Electric  Light 
Company  plant  at  Bircham  Bend  was  promptly  rebuilt  after  the  flood  of  last 
September  and  was  continued  in  cooperation  with  that  company  and  the  U.  S. 
Geological  Survey. 

Cooperation  with  the  U.  S.  Geological  Survey  in  the  operation  and  main- 
tenance of  the  gaging  stations  on  the  East  Branch  of  the  Swift  River  near 
the  outlet  of  Pottapaug  Pond  at  the  regulating  dam  built  under  Contract  66  in 
Hardwick,  and  on  the  Connecticut  River  at  Thompsonville,  Connecticut,  was 
continued. 

Examination  of  the  waters  of  the  Ware,  Swift  and  Chicopee  rivers  included 
analyses  of  samples  taken  at  many  places  and  observations  of  flow  at  additional 
temporary  gaging  stations. 

Ware   River  Diversion 

Ware  River  water  was  diverted  into  Wachusett  Reservoir  intermittently 
May  10  to  31,  and  November  1  to  7,  inclusive.  The  quantity  of  water  diverted 
during  the  year  was  524,500,000  gallons.  The  steel  bulkhead  and  gates  about 
2,200  feet  west  of  Shaft  8  were  removed  during  the  week  ending  September  30, 
so  that  diversions  from  the  Ware  River  may  now  be  made  westerly  into  Quabbin 
Reservoir.  However^  the  entire  diversion  this  year  was  made  easterly  into 
Wachusett  Reservoir  in  order  to  replenish  its  depleted  storage. 

Sewage  Diversion  from  Ware  River  Watershed 

The  Rutland-Holden  Sewer  continued  in  operation.  During  the  fiscal  year 
of  the  City  of  Worcester,  which  includes  the  12  months  ending  December  31, 
1939,  61,226,000  gallons  of  sewage  were  discharged  into  the  sewerage  system 
of  the  City  of  Worcester,  of  which  29,909,000  gallons  came  from  the  U.  S. 
Veterans  Hospital. 

Portion  of  Work  under  PWA 

Good  progress  has  been  made  on  all  the  items  of  work  previously  reported 
as  included  under  the  two  Federal  grants  as  follows: 
PWA  Docket  No.  Mass.  1520-F,  Mass.  State  Project  D-202 
PWA  Docket  No.  Mass.  1551-F,,  Mass.  State  Project  D-208 

Under  the  latter,  several  new  items  were  undertaken  during  the  year,  includ- 
ing the  following: 

Completing  the  East  Branch  Baffle  at  Quabbin  Reservoir. — This  consists  of 
filling  the  gap  which  had  to  be  left  at  the  northwest  end  of  the  original  baffle, 
for  the  highway,  Route  21,  through  the  Swift  River  valley,  pending  the  com- 
pletion of  Quabbin  Reservoir. 
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Waterproofing  the  Assabet  River  Bridge  of  Waehnsett  Aqueduct. — This  is 
necessitated  by  conditions  created  by  the  new  pressure  aqueduct.  Until  now  the 
Wachusett  Aqueduct  has  discharged  freely  into  the  open  channel  leading  to 
Sudbury  Reservoir  with  several  feet  loss  of  head  at  the  Wachusett  Aqueduct 
terminal  chamber.  The  operation  of  the  new  pressure  aqueduct  will  utilize 
all  of  this  head  and  will  result  in  some  backing  up  from  the  new  pressure 
aqueduct  intake.  The  hydraulic  grade  line  near  the  outlet  of  the  aqueduct  and 
at  the  Assabet  River  bridge  will  be  appreciably  higher  than  before  and  on 
this  account  it  was  found  necessary  to  waterproof  the  aqueduct  at  the  bridge 
crossing  to  prevent  excessive  leakage. 

Enlargement  of  the  Fells  Reservoir. — This  will  provide  a  suitable  distribution 
reservoir  north  of  the  proposed  future  distribution  tunnel  loop  under  the 
District,  to  match  the  new  high-level  distribution  reservoir  near  the  end  of 
the  new  pressure  aqueduct.  Its  construction  at  this  time  will  allow  greater 
fiexibility  in  the  pumping  schedule  at  Spot  Pond  Station  to  accommodate  the 
new  conditions  of  operation  under  which  Chestnut  Hill  and  Spot  Pond  are 
expected  to  be  eliminated  from  regular  use  and  held  in  reserve. 

Sinking  the  Charles  River  Shaft. — This  shaft  will  connect  the  new  pressure 
aqueduct  now  under  construction  with  its  proposed  extension  to  Chestnut  Hill 
through  the  first  section  of  the  proposed  future  distribution  tunnel  loop. 

Design  of  Structures 

Winsor  Dam. — Designs  were  made  for  monumental  pylons  to  be  erected  in 
central  grassplots  at  the  two  ends  of  the  dam,  and  for  gateways  to  be  erected 
at  the  east  and  west  entrances  to  the  access  roads  to  the  administration  build- 
ings and  Winsor  Dam.  Studies  were  made  and  designs  completed  for  the 
spillway  located  in  the  rock  cut  east  of  the  dam.  The  final  design  includes  a 
flood  control  feature  consisting  of  a  depressed  section  two  feet  below  the 
normal  flow  line  controlled  by  stop  logs  and  having  five  8-foot  spans  between 
piers  which  support  a  runway  for  handling  the  stop  logs. 

Pozver  Development  at  Winsor  Dam  Outlet  IVorks. — Studies  were  made  and 
designs  completed  for  the  foundations  of  the  outlet  works  downstream  from  the 
stream  control  tunnel  at  Winsor  Dam,  for  the  68-inch  outlet  conduit  extending 
from  the  intake  to  the  outlet  works  and  for  releasing  water  from  the  completed 
reservoir.  This  parallels  the  first  48-inch  pipe  embedded  in  the  tunnel  invert 
under  Contract  30  so  that  there  will  be  two  outlets,  one  48-inch  and  one  68- 
inch,  leading  from  the  bottom  of  the  two  wells  in  the  intake  shaft  just  upstream 
from  the  center  line  of  the  dam.  The  designs  included  provisions  for  the 
installation,  as  soon  as  required,  of  hydraulic  power  units. 

Administration  Road. — Studies  and  designs  were  completed  of  the  highway 
between  Winsor  Dam  and  Quabbin  Dike  including  a  large  parking  area  near 
the  top  of  Quabbin  Hill. 

Winsor  Memorial. — Studies  and  designs  were  made  in  cooperation  with  a 
committee  representing  the  Boston  Society  of  Civil  Engineers  and  the  North- 
eastern Section  of  the  American  Society  of  Civil  Engineers,  appointed  Nov- 
ember 15,  to  sponsor  the  erection  of  a  suitable  memorial  to  the  late  Chief 
Engineer  of  the  Commission,  Frank  E.  Winsor.  This  memorial  will  be  located 
alongside  the  Administration  Road  at  Quabbin  Reservoir  overlooking  Winsor 
Dam. 

Quabbin  Park  Cemetery. — Studies  and  designs  were  made  for  a  service  build- 
ing and  memorial  center  in  Quabbin  Park  Cemetery. 

Quabbin  Aqueduct. — One-way  shutters  were  designed  and  purchased  for  in- 
stallation in  the  head  works  at  Shaft  11  A,  which  is  the  outlet  into  Quabbin 
Reservoir  for  diversions  from  the  Ware  River. 

Rutland-H olden  Sewer. — Studies  and  designs  were  completed  for  sewage 
systems  in  the  towns  of  Rutland  and  Holden  and  their  connection  to  the 
Rutland-Holden  Sewer. 

Weston  Aqueduct  Siphons. — Studies  and  designs  were  completed  for  the 
additional   pipe   lines   and   appurtenances   at   the    Sudbury   River   and   Happy 
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Hollow  siphons  necessary  to  bring  the  Weston  Aqueduct  up  to  its  designed 
capacity.  Four  gates  and  hoists  for  installation  in  the  old  gatehouses  to  con- 
trol the  flow  in  the  new  pipe  lines,  12  to  16-inch  blow-off  gate  valves,  and 
special  pipe  fittings  were  purchased  under  PWA  equipment  contracts. 

WachiLsett  Aqueduct. — Studies  were  made  of  the  hydraulic  conditions  in  the 
Wachusett  Aqueduct  terminal  chamber.  Until  now  there  has  been  unrestricted 
free  discharge  into  the  upper  end  of  the  open  channel  in  which  the  water 
level  has  averaged  about  275  feet  above  mean  low  tide.  The  new  pressure 
aqueduct  is  designed  to  take  the  water  from  this  point  at  elevation  278.  This 
requires  the  maximum  possible  conservation  of  head  through  the  outlet  structure 
together  with  the  maximum  permissible  elevation  of  the  free  water  surface  in 
the  aqueduct.  Materials  were  purchased  for  the  installation  in  the  terminal 
chamber  of  steel  baffle  plates,  to  provide  smooth  waterways  and  a  minimum 
loss  of  head  discharging  into  the  open  channel.  The  aqueduct  was  unwatered 
and  the  bridge  across  the  Assabet  River  entered  for  inspection  September  2. 
The  brick  lining  was  found  in  excellent  condition.  Studies  and  designs  were 
completed  for  the  lining  of  the  bridge  and  its  approaches  including  the  filling 
of  cracks  and  reinforcing  of  the  old  sheet  lead  in  the  lining. 

Quinapoxet  River  Diversion. — Studies  were  continued  relative  to  diverting 
into  the  Quabbin  Aqueduct  at  Shaft  2  the  waters  of  the  Quinapoxet  River 
for  storage  in  Quabbin  Reservoir. 

Pressure  Aqueduct  Line. — Studies  and  designs  were  comlpeted  for  the  new 
pressure  aqueduct  from  the  Wachusett  Aqueduct  terminal  chamber  in  Marlbor- 
ough to  the  Charles  River  Shaft  in  Weston  and  to  a  connection  with  the  Weston 
Aqueduct  supply  mains  to  the  water  district  in  Weston  near  Norumbega  Park.  In 
general  a  strip  of  land  was  taken  in  fee  for  a  width  of  125  feet,  40  feet  on 
the  north  side  and  85  feet  on  the  south,  including  room  for  a  future  parallel 
line.  An  additional  width  generally  50  feet  wide  was  taken  as  a  temporary 
construction  easement  to  provide  space  for  the  delivery  of  pipe  by  the  manu- 
facturer to  the  laying  contractors.  Air  relief  valves,  1/^-inch  for  manual  and 
8-inch  for  automatic  operation,  and  gate  valves  varying  from  8  to  30  inches 
for  miscellaneous  blow-offs  and  for  branches  to  future  connections  were  pur- 
chased under  PWA  equipment  contracts  for  installation  along  the  aqueduct  line. 

Section  1  of  Pressure  Aqueduct. — Studies  and  designs  were  completed  for 
the  equalizing  basin,  emergency  overflow  spillway,  intake  chamber  and  the 
12-foot  6-inch  cut-and-cover  aqueduct  which  will  supply  the  downtake  shaft 
of  the  Southborough  Tunnel  to  Sudbury  Reservoir.  All  drainage  of  areas 
adjacent  to  the  equalizing  basin  is  diverted  downstream  from  the  aqueduct 
intake.  A  36  x  60-inch  sluice  gate  and  a  VA-ton  chain  hoist  were  purchased 
under  PWA  equipment  contracts  for  installation  as  a  by-pass  through  the 
emergency  spillway. 

Section  2  of  Pressure  Aqueduct.  Southborough  Tunnel. — Studies  and  de- 
signs were  continued  for  the  Southborough  Tunnel  to  Sudbury  Reservoir, 
particularly  for  the  dry  well  and  pump  chamber  at  the  bottom  of  Shaft  4,  for 
unwatering  the  tunnel  and  for  the  provisions  for  an  emergency  cross  con- 
nection to  Weston  Aqueduct  at   Sudbury  Dam. 

The  following  equipment  was  purchased  under  PWA  equipment  contracts 
for  installation  at  Shaft  4: 

1      114  X  69-inch  Venturi  meter. 

1     20-inch  hydraulically-operated  gate  valve  for  emergency   use  on  the  tunnel   unwatering  pump. 
1     20-M.G.D.   capacity  tunnel   unwatering  pump   for  operation   with  the   Commission's   900   horse- 
power motor  already  purchased  for  use  at  Shaft   1   of  Quabbin  Aqueduct. 
1     Deep  well  sump  pump. 
1     24-inch  tide  gate  on  pump  discharge. 
1     Air  blower. 
1     8-ton  chain  hoist. 

Miscellaneous  18  to  20-inch  gate  valves. 

Special  pipe  fittings. 

Pressure  Aqueduct  East  of  Sudbury  Dam. — Studies  and  designs  were  com- 
pleted for  Sections  3,  4,  5  and  6  of  the  pressure  aqueduct,  11-foot  6-inch  cut- 
and-cover,  including  connections  to  existing  Weston  Aqueduct  supply  mains 
in  Weston  and  to  the  Weston  Aqueduct  terminal  chamber.    These  connections 
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will  permit  increased  pressure  from  fliis  new  aqueduct  to  be  put  on  the  Com- 
mission's 60-inch  water  mains  which  run  northerly  to  Belmont,  Arlington  and 
Spot  Pond  and  easterly  to  Brighton.  Provisions  were  also  made  which  will 
permit  the  future  installation  near  and  easterly  of  the  Weston  Aqueduct  terminal 
chamber,  of  pumping  equipment  which  can  augment  the  high-pressure  service 
by  taking  water  from  the  Weston  Aqueduct  and  Weston  Reservoir  and  lifting 
it  about  75  feet  into  the  new  pressure  aqueduct.  The  occasional  operation  of 
such  pumping  equipment  during  future  peak  demands  may  make  unnecessary, 
and  will  in  any  event  materially  postpone  the  addition  of  a  second  pressure 
aqueduct  line  parelleling  the  one  now  being  built. 

The  following  equipment  was  purchased  under  PWA  equipment  contracts 
for  installation  on  Section  3,  to  regulate  the  flow  in  the  new  aqueduct: 

6    72-inch  Dow-disc  valves. 

2    24-inch  pressure  relief  valves, 
and  on  the  connection  to  the  Weston  Aqueduct  headworks: 

1     42  X  24-inch  Venturi  meter. 

1     30  X  24-inch  meter  valve. 

Miscellaneous  24  to  48-inch  gate  valves  and  special  pipe  fittings, 
and  for  installation  on  Section  6  at  the  connection  with  the  Weston  Aqueduct 
supply  mains : 

Miscellaneous  36  to  60-inch  gate  valves  and  special  pipe  fittings. 

Norumbega  Reservoir. — Studies  and  designs  were  completed  for  the  new 
distribution  reservoir  in  the  Town  of  Weston,  which  the  Commission  has  named 
Norumbega  Reservoir.  The  designs  include  an  operating  building  with  pro- 
visions for  handling  and  cleaning  screens  and  for  chlorination  and  ammoniation 
to  the  extent  found  necessary  and  also  a  small  storehouse  for  miscellaneous 
equipment  and  for  the  storage  and  handling  of  chlorine.  A  7^-KVA  electric 
generating  unit  and  a  3-ton  hoist  were  purchased  under  PWA  equipment  con- 
tracts for  installation  in  the  regulating  works  at  the  reservoir  outlet. 

Spot  Pond  By-pass. — Studies  and  designs  were  made  for  a  60-inch  pipe  line 
along  the  shore  of  Spot  Pond  between  the  south  gatehouse  and  the  Spot  Pond 
pumping  station  on  the  east  side  of  the  pond.  This  line  is  designed  to  supply 
the  pumps  directly  from  the  District's  supply  mains  so  that  the  supply  will 
not  pass  through  the  pond  itself  as  at  present.  In  this  way  the  regular  use 
of  the  pond  will  be  eliminated  and  it  will  be  called  upon  only  to  ride  on  the 
system  at  the  level  of  the  pump  sump.  The  design  includes  an  automatic 
emergency  gate  which  will  permit  the  pumps  to  draw  from  Spot  Pond  when- 
ever the  necessity  arises,  and  an  emergency  overflow  into  Spot  Pond  in  case 
the  pumps  are  suddenly  shut  down  for  any  reason.  Studies  made  included  pro- 
visions for  an  additional  Diesel  engine-driven  pump  with  a  capacity  of  5 
million  gallons  a  day  which  will  serve  the  Bear  Hill  Reservoir,  and  eliminate 
the  necessity  of  throttling  the  discharge  of  the  present  units  pumping  to  Fells 
Reservoir  in  order  to  provide  the  additional  30  feet  head  to  the  Bear  Hill 
Reservoir.  The  60-inch  valve  above  referred  to  and  other  miscellaneous  valves 
required  for  this  by-pass  were  purchased  under  PWA  equipment  contracts. 

The  following  equipment  was  purchased  under  PWA  equipment  contracts 
for  installation  on  the  Spot  Pond  connection: 

1  8-inch  air  relief  cluster. 

2  12-inch  blow-offs. 

Miscellaneous  gate  valves  varying  from  36  to  48  inches. 
1     48-inch  automatically-regulated  Dow-disc  valve. 
1     48-inch  pivot-disc  check  valve. 
1     10-ton  chain  hoist. 
1     Deep  well  sump  pump. 

Special  pipe  fittings. 
Enlargement   of  Fells  Reservoir. — Studies   and   designs   were   made   for  the 
enlargement  of  the  Fells  Reservoir  of  the  northern  high  service  by  the  con- 
struction   of    two    additional    basins    which    will    be    adjacent   to    the    existing 
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reservoir  on  the  east  and  south  sides  and  which  will  practically  double  its 
area  and  the  effective  storage.  The  designs  provide  for  continuing  the  present 
gatehouse  and  screen  chamber.  Until  the  completion  of  the  pressure  tunnel 
loop  beneath  the  distribution  system  of  the  entire  District,  this  reservoir  will 
be  supplied  by  pumping  from  the  Spot  Pond  pumping  station  as  at  present, 
with  the  exception  that  increased  reservoir  capacity  will  permit  a  more  flexible 
operation  of  this  pumping  station  and  a  more  nearly  constant  24-hour  flow 
from  the  new  pressure  aqueduct  and  the  Weston  Aqueduct  supply  mains.  This 
will  permit  the  early  elimination  from  regular  use  of  the  old  Sudbury  Aque- 
duct, which  now  has  to  be  used  to  a  limited  extent  on  account  of  the  inadequacy 
of  the  supply  mains  from  the  Weston  Aqueduct. 

Charles  River  Shaft. — Studies  and  designs  were  made  for  a  downtake  shaft 
just  west  of  the  Charles  River  near  the  Nicker  son  Athletic  Field  of  Boston 
University.  This  shaft  layout  includes  the  end  of  the  new  pressure  aqueduct 
which  is  being  constructed  as  a  PWA  project.  The  design  provides  for  sink- 
ing a  shaft  through  overlying  sand  and  gravel  and  deep  into  the  sound  ledge, 
with  provision  for  two  waterway  downtake  wells,  one  for  the  tunnel  to 
Chestnut  Hill  and  one  for  the  future  tunnel  northerly  to  complete  the  tunnel 
loop  under  the  District,  also  a  dry  well  for  access  to  a  pump  chamber  at  the 
bottom  of  the  shaft  to  permit  unwatering  of  both  branches  of  the  future  tunnel 
loop.  The  design  provides  for  the  installation  of  gates  at  a  convenient  location 
on  the  surface  instead  of  at  the  bottom  of  the  deep  shaft  and  for  the  installation 
of  Venturi  meters  in  each  of  the  downtake  wells. 

Tunnel  to  Chestnut  Hill. — Studies  were  made  of  the  tunnel  to  Chestnut  Hill, 
the  construction  of  which  will  be  undertaken  as  the  next  step  following  the 
completion  of  the  PWA  pressure  aqueduct  project.  When  it  is  completed, 
pumping  at  the  Chestnut  Hill  pumping  station  can  be  discontinued  and  the 
Chestnut  Hill  Reservoir  eliminated  from  regular  use  and  held  in  reserve. 

Sudbury  Dam  Pozver  Plant 

The  new  pressure  aqueduct  by-passing  Sudbury  Reservoir  and  supplying 
Weston  Aqueduct  through  cross  connections  from  the  new  control  chamber 
just  below  Sudbury  Dam  will  make  obsolete  the  two  water-wheel  units  which 
are  now  used  to  generate  power  from  water  released  from  Sudbury  Reservoir 
into  the  Weston  Aqueduct,  and  will  materially  affect  the  conditions  under 
v^'hich  the  third  unit,  generating  power  from  the  water  released  from  Sudbury' 
Reservoir  into  Framingham  Reservoir  No.  3,  will  be  operated.  During  the 
year  the  headquarters  office  supervised  the  making  of  extensive  repairs  to  the 
latter  unit,  to  insure  its  proper  operation  for  the  supply  of  electric  energy  to 
contractors  laying  the  aqueduct  pipe  and  constructing  the  tunnel  under  Sudbury 
Reservoir.  The  repairs  commenced  September  26  and  the  unit  received  its 
;final  test  October  25. 

Progress  of  Contracts 

The  following  construction  work  was  not  included  in  any  of  the  three  field 
■divisions  but  on  account  of  its  location  was  carried  out  under  the  supervision 
of  the  headquarters  office. 

Contract  83. — Bids  were  opened  August  3  for  constructing  the  Spot  Pond 
By-pass  in  the  Town  of  Stoneham  and  the  City  of  Medford.  This  is  a  PWA 
contract.  Twelve  bids  were  received,  ranging  from  $143,928.28  to  $196,640.80, 
all  from  Massachusetts  contractors  except  one  from  New  York  and  one  from 
Maryland.  The  contract  was  executed  August  29  with  S.  Rotondi  &  Sons  Co., 
Stoneham,  Mass.,  the  lowest  bidder.  The  work  consists  of  laying  about  4,400 
feet  of  60-inch  reinforced  concrete  steel-cylinder  pipe  from  the  south  gate- 
house to  the  pumping  station  on  the  east  shore  and  installing  in  the  existing 
connections  to  the  pumping  station  specially  designed  valves  to  permit  the 
existing  pumps  to  take  their  suction  from  the  water  supply  mains  of  which 
the  new  pipe  becomes  a  part,  instead  of  from  Spot  Pond.  The  work  also 
includes  4,150  feet   of  fencing   in  the  vicinity   of  the  pipe   line,   for   sanitary 
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protection  of  the  reservoir.  Bidders  were  allowed  to  submit  proposals  either 
for  precast  steel-cylinder  reinforced  concrete  pressure  pipe,  or  steel  pipe  with 
mortar  lining,  or  steel  pipe  with  spun  bituminous  enamel  lining.  The  low  bid 
was  for  the  precast  steel-cylinder  reinforced  concrete  pipe. 

The  contractor  commenced  clearing  along  the  pipe  line  and  constructing  the 
fence  about  September  5.  In  general,  excavation  was  made  for  only  one  or 
two  pipe  lengths  at  a  time  with  a  1^  cubic  yard  backhoe  which,  after  digging 
a  short  length  of  trench,  picked  up  and  laid  a  section  of  pipe  with  a  cable 
sling  attached  to  the  bucket.  This  method  was  used  to  advantage  except  in 
locations  where  extensive  ledge  was  encountered.  At  these  locations  the  ma- 
terial overlying  the  ledge  was  first  excavated,  the  ledge  then  broken  up  by 
blasting,  and  the  trench  backfilled  sufficiently  to  allow  pipe  laying  to  proceed 
in  the  same  manner  as  above  described. 

The  pipe  for  this  contract  was  manufactured  in  Natick  with  equipment 
previously  used  to  manufacture  pipe  for  the  Weston  Aqueduct  siphons  under 
Contract  7Z,  the  location  of  the  plant  being  adjacent  to  that  used  in  the  manu- 
facture of  the  pipe  for  the  new  pressure  aqueduct  under  Contract  85.  The 
60-inch  pipes  were  delivered  four  at  a  time  on  one  of  the  trailers  used  for 
delivering  single  sections  of  the  11 -foot  6-inch  pipe  for  the  pressure  aqueduct. 
The  first  pipe  delivery  was  made  October  10.  Pipe  laying  commenced  at  the 
southerly  end  of  the  line  and  was  continued  from  October  11  to  the  end  of  the 
year,  at  which  time  298  sections  of  the  pipe,  or  a  total  length  of  3,520  feet, 
were  laid.  Before  the  spigot  end  of  the  pipe  being  laid  was  inserted  in  the 
bell  end  of  the  last  pipe  placed,  a  fiber-filled  lead  gasket  was  set  in  this  bell 
and  hammered  into  position.  After  the  pipe  was  laid,  the  joints  were  given  a 
preliminary  caulking  from  the  inside  and  joint  crevices  on  the  outside  were 
filled  with  mortar.  No  final  caulking  was  done  before  the  end  of  the  year. 
The  average  number  of  sections  placed  per  day  was  8,  and  the  maximum  in 
any  one  day  was  27.    Refill  closely  followed  the  pipe  laying. 

The  value  of  work  included  in  contract  estimates  to  November  4,  the  date 
■of  the  latest  estimate,  was  $28,331.86,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  14  men,  the  maximum  being  21 
for  the  week  ending  December  2,   1939,  working  one  8-hour  shift. 

The  principal  items  of  plant  were  as  follows : 

1     l^-cubic  yard  backhoe 
1     J4-cubic  yard  power  shovel 
1     40-horsepower  bulldozer 

Miscellaneous  pumps,  compressors,  trucks,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  83  are  as  follows : 

.Stripping .  1,140  cu.  yds. 

Earth  excavation  and  refill  .         .         .         .         .         .         .         .         .         .         .  6,300  "       " 

Rock  excavation    ...         .         .         .         .         .         .         .         .         .         .  1,970  "       " 

Furnishing  and  laying  60-inch  precast  concrete  pipe     .          .          .          .          .          .  3,160  "        " 

Miscellaneous  concrete           ...........  190  "       " 

Portland  cement    .............  420  barrels 

Reinforcing  steel  .............  2,530  pounds 

Crushed  stone  and  screened  gravel       .........  350  cu^  yds. 

Permanent  fencing 3,890  lin.  ft. 

Steel-Cylinder  Reinforced  Concrete  Pipe. — In  addition  to  valves,  pumps,  hoists 
and  other  miscellaneous  items  purchased  under  PWA  equipment  contracts,  the 
Commission  also  purchased  all  the  pipe  for  the  main  line  of  the  new  pressure 
aqueduct  under  a  PWA  equipment  contract.  It  involved  the  erection  of  a 
complete  new  plant  in  Natick  and  the  work  of  inspection  of  materials  and 
workmanship  was  under  the  supervision  of  the  headquarters  office  but  required 
a  large  assignment  of  personnel  from  the  Wayland- Weston  Division.  This 
equipment  contract  was  of  exceptional  size,  larger  than  any  of  the  Commission's 
past  or  present  construction  contracts  with  the  exception  of  Contract  20  for 
the  Coldbrook-Swift  section  of  Quabbin  Aqueduct  Tunnel,  and  is  described  in 
detail  as  follows : 

Contract  85. — -Bids  were  opened  December  19,  1938,  for  furnishing  and 
delivering  precast  steel-cylinder  reinforced  concrete  pressure  pipe  in  the  towns 
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oi  Southborougfh,  Framingham,  Wayland,  Natick  and  Weston.  This  is  a  PWA 
contract.  Four  bids  were  received,  ranging  from  $4,164,126.50  to  $4,553,363.00. 
They  were  from  contractors  in  New  Jersey,  New  York,  Ohio  and  California. 
The  contract  was  executed  December  28,  1938,  with  the  Lock  Joint  Pipe 
Company,  Ampere,  New  Jersey,  the  lowest  bidder.  It  required  furnishing 
about  9,600  feet  of  precast  steel-cylinder  reinforced  concrete  pressure  pipe 
12-foot  6-inch  inside  diameter,  about  67,500  feet  of  11-foot  6-inch  inside 
diameter,  and  about  2,200  feet  of  7-foot  inside  diameter,  and  delivering  this 
pipe  alongside  the  pressure  aqueduct  line,  each  section  of  pipe  substantially 
opposite  its  final  position  in  the  line. 

The  contractor  selected  a  site  for  his  main  manufacturing  plant  on  Speen 
Street,  Natick,  just  north  of  the  Boston-Worcester  Turnpike.  Here  the  12-foot 
6-inch  and  11-foot  6-inch  steel  cylinders  and  reinforcing  were  fabricated,  and 
the  11-foot  6-inch  pipe  was  cast.  The  12-foot  6-inch  pipe  was  cast  at  another 
site  in  Southborough,  sufBciently  close  to  the  required  point  of  delivery  so 
that  it  would  not  be  necessary  to  use  the  public  highways  for  the  delivery  of 
this  huge  pipe.  The  7-foot  pipe  was  fabricated  and  cast  at  a  plant  adjacent 
to  the  main  plant  at  Natick  which  the  contractor  had  previously  used  to 
manufacture  pipe  for  the  contractor  building  the  Weston  Aqueduct  siphon 
pipes  under  Contract  7Z.  Plant  erection  started  January  12  and  required  a 
little  over  three  months.  This  work  consisted  of  grading  the  site,  rolling  and 
fabricating  inner  and  outer  steel  forms  for  casting  the  pipe,  placing  the  base 
rings  in  concrete,  laying  water  and  steam  lines  and  standard-gage  spur  rail- 
road tracks,  assembling  the  concrete  plant,  erecting  the  ring  shop  and  the 
steel  plant.  This  steel  plant  was  a  steel  building  300  x  70  feet,  under  which 
the  cylinders  were  welded,  rolled  and  the  reinforcing  fabricated.  During  this 
time  a  plant  was  also  erected  by  the  contractor  to  crush,  screen  and  wash 
gravel  and  sand  for  the  concrete  in  the  pipes.  This  plant  was  located  in 
Framingham  about  two  miles  from  the  casting  site  and  has  a  capacity  of 
about  1,000  cubic  yards  of  aggregate  in  8  hours. 

Each  section  of  pipe  consists  of  a  steel  cylinder  with  reinforced  concrete 
on  the  outside  and  a  plain  concrete  lining  on  the  inside.  The  cylinder  has  a 
bell  ring  welded  to  one  and  a  spigot  ring  to  the  other.  These  rings  slide  into 
each  other  with  only  1/32-inch  permitted  clearance  and  when  caulked  with  a 
continuous  lead  gasket  form  a  water-tight  joint.  The  rings  were  received  flat 
and  were  rolled,  butt  welded  and  expanded  to  the  exact  diameter.  Flat  plates 
were  butt  welded  together  in  an  automatic  welding  machine  and  rolled  to 
form  the  cylinder.  The  closure  seam  then  was  hand  welded  and  the  bell  and 
spigot  rings  were  hand  welded  on  either  end.  The  completed  cylinder  was  then 
tested  hydraulically  for  strength  and  water-tightness  at  a  pressure  sufficient 
to  produce  a  stress  of  23,000  pounds  per  square  inch  in  the  steel  cylinder.  The 
tested  cylinder  was  then  placed  horizontally  on  a  mandril  which  rotated  and 
helically  wound  the  reinforcing  of  round  rods  around  the  cylinders  in  two 
cages,  one  circular  and  one  elliptical,  the  latter,  with  short  axis  vertical  in 
final  position,  being  required  for  the  support  of  the  dead  weight  of  the  pipe 
itself  and  of  the  trench  backfill.  The  ends  of  the  reinforcing  were  welded 
to  the  cylinder  and  longitudinal  bars  were  tack  welded  to  the  cages  holding 
them  rigid.  The  reinforced  cylinders  with  cages  attached  were  then  hauled 
to  the  casting  site  and  placed  vertically  on  the  base  rings  which  were  formed 
to  fit  the  bell  end  of  the  pipe.  At  the  Natick  plant  steam  cranes  placed  the 
inner  and  outer  forms  on  the  base  rings  and  the  pipes  were  ready  for  concrete. 
A  tamping  top  placed  on  the  upper  ends  of  the  forms  held  them  and  the  steel 
cylinder  in  position  during  concreting.  As  the  work  progressed  concrete  tests 
indicated  it  safe  to  reduce  the  cement  content  and  the  cement  was  gradually 
reduced  from  2.00  to  1.65  barrels  per  cubic  yard  but  was  increased  again  to 
1.75  during  colder  weather.  The  water-cement  ratio  averaged  about  5.5  gallons 
to  the  sack.  Test  strengths  in  excess  of  5,000  pounds  per  square  inch  at  28 
days  were  usually  obtained. 


Contract  85. — Manufacture  of  Precast  Pipe  for  Pressure  Aqueduct.  Canvas  Covers 
for  Steam  Curing  in  the  Casting  Line  and  for  Frost  Protection  in 
the  Water  Curing  and  Storage  Yard. 


Contract  85. — DeUvering  the  46-ton  Sections  of  Precast  Pipe. 
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At  Natick  the  concrete  was  mixed  with  two  2-cubic  yard  mixers.  Cement 
was  received  in  bulk  cars  of  the  bottom-dump  type  and  unloaded  by  a  me- 
chanical screw  to  a  bucket  conveyor  and  thence  to  a  hopper  above  the  mixers. 
The  aggregates  were  trucked  to  the  work  and  dumped  into  a  hopper  under 
the  roadway.  From  here  they  were  conveyed  by  a  bucket  elevator  to  bins 
above  the  mixers.  The  aggregates  and  cement  were  proportioned  by  weight 
in  an  aggremeter  which  fed  either  mixer.  The  water  was  measured  by  an 
electrically-controlled  valve.  The  concrete  was  mixed  at  least  two  minutes  and 
then  poured  into  two  bottom-dump  buckets  with  a  capacity  of  2  cubic  yards 
each.  These  buckets  were  on  flat  cars  which  were  hauled  by  a  dinkey  loco- 
motive to  the  casting  site.  There  the  buckets  were  lifted  off  by  the  locomotive 
crane  and  the  concrete  deposited  into  a  continuously  rotating  hopper  placed 
on  the  tamping  platform  above  the  vertical  forms.  The  concrete  was  compacted 
by  external  electric  vibrators  placed  on  the  outer  forms.  To  provide  for  vertical 
and  horizontal  bends  in  the  pipe  line,  the  spigot  ring  was  welded  at  a  bevel, 
maximum  4^  degrees,  and  the  tamping  top  equipped  to  hold  the  spigot  to  a 
true  circle  in  the  inclined  plane. 

At  Natick  after  the  concrete  was  poured  it  was  steamed  until  the  next  day 
when  the  forms  were  removed.  The  pipes  were  then  covered  with  canvas  and 
steamed  two  more  days.  On  the  third  day,  steel  struts  were  placed  inside  the 
pipes  to  prevent  sagging  during  moving  and  the  pipes  were  lifted  off  the  base 
rings  by  a  gantry  crane  which  straddled  them.  This  crane  then  turned  the 
pipes  on  their  sides  and  they  were  rolled  into  the  curing  yard.  There  the 
pipes  were  cured  12  days  more  by  keeping  them  moist  inside  and  out.  In  the 
warmer  weather  this  was  done  by  a  system  of  sprinklers  installed  on  the  top 
and  inside  the  pipes.  In  the  colder  weather  it  was  necessary  to  completely 
cover  the  pipes  and  bleed  steam  inside  the  enclosures,  when  the  air  temperature 
was  below  45  degrees,  creating  a  warm  fog  around  the  pipes.  This  required 
over  1,000  pieces  of  canvas  18  feet  square.  At  the  end  of  this  12-day  period, 
the  concrete  in  the  pipes  was  considered  cured.  They  were  then  rolled  onto 
Diesel-drawn  trailers  and  hauled  to  the  laying  contractors.  At  the  point  of 
delivery  the  pipe  was  rolled  from  the  trailer  on  skids  and  kept  under  control 
by  cable  around  the  pipe  snubbed  on  front  of  trailer. 

At  Southborough,  the  pipes  were  cast  vertically  in  a  manner  similar  to  that 
used  in  Natick.  The  concreting,  however,  was  done  with  a  portable  unit, 
1-cubic  yard  capacity.  The  pipes  were  not  cured  by  steam  as  at  Natick  since 
curing  was  done  in  a  vertical  position  for  14  daj^s.  Each  pipe  was  kept  wet 
for  that  period  by  sprinkling  except  in  the  colder  weather  when  curing  was 
effected  by  bleeding  steam  under  covers  placed  over  the  tops  of  the  vertical 
units. 

The  12-foot  6-inch  diameter  pipe  was  cast  in  lengths  of  12  feet  which  were 
all  designed  for  100  feet  hydrostatic  head.  Each  length  contained  about  20  cubic 
yards  of  concrete  and  weighed  about  46  tons.  The  11 -foot  6-inch  diameter 
pipe  was  cast  in  lengths  of  16  feet  and  designed  for  hydrostatic  heads  varying 
from  100  feet  to  220  feet,  the  difference  in  strength  being  obtained  by  varying 
the  thickness  of  the  steel  cylinder  and  also  the  size  and  spacing  of  the  rein- 
forcing. The  weight  of  each  section  of  pipe  varied  from  45  to  50  tons  and 
each  section  contained  about  20  cubic  yards  of  concrete.  The  7-foot  diameter 
pipe  was  cast  in  lengths  of  12  feet  each,  weighing  about  16  tons  and  containing 
about  7  cubic  yards  of  concrete.  It  was  also  designed  for  hydrostatic  heads 
varying  from  100  feet  to  220  feet. 

Grading  of  the  Southborough  site  for  casting  the  12-foot  6-inch  pipe  was 
started  March  16.  Casting  commenced  May  1  and  continued  at  the  rate  of 
five  units  a  day  until  completion  on  November  14.  90.4  per  cent  of  all  pipe 
required  of  this  size  was  completed  and  deli^-ered  at  the  end  of  the  year. 
The  first  11-foot  6-inch  pipe  was  cast  at  the  Natick  plant  April  17.  It  required 
a  few  weeks  for  the  manufacturing  operation  to  be  smoothed  out  and  then  24 
pipes  were  cast  each  day.  97.1  per  cent  of  the  total  pipe  required  was  cast 
at  the  end  of  the  year.    Delivery  of  these  pipes  to  the  laying  contractors  was 
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started  May  16  and  89.3  per  cent  of  the  total  pipe  required  was  delivered 
at  the  end  of  the  year.  Casting  of  the  7-foot  pipe  commenced  June  16  and 
continued  at  the  rate  of  8  units  a  day  until  completion  August  8,  and  all 
units  were  delivered  to  the  laying  contractors  at  the  end  of  the  year.  The 
manufacture  of  all  the  pipe  was  nearly  complete  and  considerably  in  advance 
of  scheduled  requirements. 

The  value  of  work  included  in  contract  estimates  to  November  24  the  date 
of  the  latest  estimate,  was  $3,547,720.70,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  324  men,  the  maximum  being 
504  for  the  week  ending  July  1. 

The  principal  items  of  plant  were  as  follows : 


For  the  Ring  Shop 


1      12-inch  slip  rolls 

1  Bevel  forming  machine 

2  200-400  amp.  arc  welding  machine 


For  the  138  and  150-inch  Steel  Shop 

1  135-inch  power  shears 

4  Welding  tables 

29     150-400  amp.  arc  \yelding  machines 

2  1000-2000  automatic  arc  welding  machines 

1  16-foot  slip  rolls 

2  Winding  mandrils 

For  the  Natick  Casting  Yard 

Concreting  plant 

74  Base  rings 

25  Sets  of  forms  and  tamping  tops 

1  50-ton  gantry  crane 

3  Steam  cranes,  50-foot  boom 

5  Locomotives,  2  steam  and  3  gas 
3  2-cu.  yd.  rotating  hoppers 

5     70-ton  tractors  with  50-ton  trailers 

2  400-amp.  arc  welding  machines 

Miscellaneous    railroad   equipment   including   nearly    5,000    feet   of   track. 

Other  miscellaneous  equipment  included  nearly  4,800  steel  struts  for  bracing  inside  the  pipe, 

and  over  three  miles  of  steam  and  sprinkler  pipe  and  hose. 

For  the  Southborough  Casting  Yard 

Concreting  plant 
1     Gasoline  crane,  SO-foot  boom 
5     Sets  of  forms  and  tamping  tops 
1      100-ton  A-frame  gantry 

Miscellaneous  tractor  equipment 

Other  miscellaneous  equipment  including  860  steel  struts  for  bracing  inside  the  pipe  and  7,000 

feet  of  steam  and  sprinkler  pipe. 

For  the  84-inch  Steel  Shop  and  Casting  Ya-rd 

Concreting  plant 
1     12-foot  slip  rolls 
1     Welding  table 
8     200-400  arc  welding  machines 
1     Winding  mandril 
1     Gasoline  crane,  50-foot  boom 
8     Sets  of  forms  and  tamping  tops 

Miscellaneous  tractor  equipment  ' 

Maintenance  of  Records 

Photographic  Records. — The  taking  of  moving  pictures  from  time  to  time 
to  illustrate  the  progress  of  the  work  was  continued. 

Cemetery  Records. — Records  of  assignment  of  lots  and  interments  in  Quabbin 
Park  Cemetery  and  of  the  general  removal  of  bodies  from  existing  cemeteries 
in  the  reservoir  area  were  maintained. 

Cost  Records. — Assistance  was  given  to  the  Secretary's  office  in  the  appor- 
tioning of  costs  and  the  preparation  of  financial  statements.  Time  and  cost 
records  covering  all  operations  under  PWA  grants  were  maintained. 

Inventories. — Inventory  records  of  tools  and  equipment  in  the  Commission's 
offices  and  storehouses  were  kept  up  to  date. 
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Southborough-Framingham  Division 

The  Southborough-Framingham  Division  continued  in  charge  of  the  field 
work  in  connection  with  Sections  1,  2  and  3  of  the  pressure  aqueduct  and  was 
in  charge  of  the  construction  of  this  westerly  half  of  the  aqueduct.  All  work 
west  of  Sudbury  Reservoir  was  done  in  cooperation  with  the  Clinton  office  of 
the  Water  Division  of  the  Metropolitan  District  Commission,  E.  R.  B.  Allardice, 
Superintendent.  All  work  in  the  vicinity  of  Sudbury  Reservoir  and  easterly 
was  done  in  cooperation  with  the  Framingham  office  of  said  division,  Isreal 
P.  Aubey,   Superintendent. 

Miscellaneous  Office  Work 

Semi-monthly  estimates  for  Contract  74  and  monthly  estimates  for  Contracts 
75  and  77  were  prepared.  Topographic  and  real  estate  plans  were  prepared 
along  the  entire  4.9  miles  of  the  cut-and-cover  aqueduct  line.  Taking  plans 
were  prepared  covering  about  99  acres  along  these  sections,  1  and  3,  and  for 
those  shaft  heads  and  that  portion  of  the  tunnel.  Section  2  under  Sudbury 
Reservoir,  which  were  required  to  be  taken  outside  the  lands  of  the  Common- 
wealth. Data  on  the  titles,  assessed  valuation,  etc.,  of  all  property  taken  were 
furnished  by  the  headquarters  office.  Additional  topographic  details  were  plotted 
in  the  vicinity  of  culverts,  blow-offs  and  road  crossings. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  Contracts  74,  75,  77  and  100.  Surveys 
were  made  for  the  aqueduct  line  and  all  appurtenant  structures.  The  center 
line  of  the  cut-and-cover  aqueduct  was  taped  a  distance  of  about  4.9  miles, 
and  the  surface  profile  taken.  Rod  soundings  and  test  pits  were  continued 
until  March  31  with  a  labor  force  which  averaged  about  6  men. 

Prior  to  May  23,  photographs  of  real  estate  and  construction  work  along 
the  entire  pressure  aqueduct  line  were  taken  by  personnel  from  the  Quabbin 
Reservoir  and  Aqueduct  Division,  and  after  that  date  by  the  personnel  of  this 
division.  During  the  year,  1,296  photographs  were  taken  by  this  division. 
Miscellaneous  tests  of  aggregates  for  concrete  were  made  and  concrete  cylinders 
prepared  and  sent  for  testing  to  the  Commission's  laboratory  in  the  Wayland- 
Weston  Division.  Samples  of  rock  were  collected  from  the  tunnel  excavations 
and  geological  studies  continued  throughout  the  year. 

Progress  of  Contracts 

Contract  7U. — Bids  were  opened  December  15,  1938,  for  Contract  74,  for 
constructing  the  Southborough  Tunnel,  Section  2  of  the  pressure  aqueduct  in 
the  Town  of  Southborough.  This  is  a  PWA  contract.  Eight  bids  were  received, 
ranging  from  $3,197,015.00  to  $4,905,310.00.  Three  were  from  contractors  in 
New  York  and  one  each  from  contractors  in  Massachusetts,  Pennsylvania, 
Illionois,  Minnesota  and  California.  The  contract  was  executed  December  30, 
1938,  with  West  Construction  Company,  Boston,  Mass.,  the  lowest  bidder. 
The  work  consisted  of  sinking  and  lining  with  concrete  four  shafts  varying 
in  depth  from  160  feet  to  237  feet,  and  driving  from  these  shafts  and  lining 
with  concrete  about  15,880  feet  of  hard  rock  tunnel. 

The  work  was  begun  January  20  with  the  clearing  of  the  site  in  the  vicinity 
of  Shaft  2.  At  Shaft  1,  which  was  the  most  inaccessible  of  the  four  locations, 
clearing  was  started  February  24,  and  the  shaft  working  area  completely 
cleared  March  11.  Access  to  the  sliaft  consisted  of  a  20-foot  right-of-way 
about  3,000  feet  long.  Clearing  at  the  other  shafts  was  completed  February  13. 
Typical  contractor's  buildings  at  each  shaft  head  were  a  dry  house,  compressor 
house,  blacksmith  shop,  contractor's  office  and  engineer's  office.  The  main 
powder  magazine  was  built  in  an  isolated  location  in  the  vicinity  of  Shaft  3 
on  the  shore  of  Sudbury  Reservoir,  remote  from  residential  areas. 
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Electrical  power  for  the  contractor's  operations  was  purchased  from  the 
Commission  under  an  arrangement  which  required  him  to  repair  and  replace 
certain  equipment  at  the  Sudbury  Dam  power  station  and  to  furnish  electricity 
and  subsequently  remove  the  power  lines  and  other  equipment.  The  total 
electric  energy  used  during  the  year  was  2,043,400  kilowatt  hours. , 

In  order  to  protect  the  existing  water  supply  in  the  immediate  vicinity,  all 
toilet  fixtures  in  the  contractor's  buildings  were  connected  at  Shafts  3  and  4 
to  10,000-gallon  tanks,  from  which  the  sewage  was  trucked  daily  to  a  manhole 
in  the  Marlborough  sewerage  system,  and  at  Shafts  1  and  2  they  were  con- 
nected to  septic  tanks.  As  a  further  protection  of  the  District's  water  supply 
the  entire  area  of  construction  operations  was  fenced  at  each  shaft.  All  drainage 
from  the  tunnel  spoil  banks  and  the  contractor's  operations  was  collected  in 
a  settling  basin  at  each  shaft,  from  which  the  effluent  was  chlorinated.  The 
tunnel  excavations  were  exceptionally  dry. 

The  entire  construction  work  was  remarkably  free  from  serious  accidents 
and  there  were  no  fatalities. 

The  method  used  in  sinking  and  lining  each  of  the  shafts  was  the  same. 
In  earth  the  excavation  was  done  by  hand,  the  material  being  hoisted  from 
the  shaft  in  buckets  by  a  stiff-leg  derrick.  The  excavation  was  supported  by 
timbering.  In  rock  the  drilling  was  done  with  jack  hammers,  the  holes  loaded 
with  40  per  cent  dynamite  and  blasted.  The  muck  was  excavated  by  hand 
and  removed  in  the  same  manner  as  the  overburden.  Concrete  shaft  lining 
was  started  when  the  excavation  had  reached  a  depth  in  rock  of  40  to  45  feet. 
From  6  to  8  sets  of  forms  5  feet  high  were  poured  at  once.  At  Shafts  2  and 
3  transit  mixed  concrete  was  used.  The  average  weekly  progress  of  shaft 
sinking  and  lining  varied  from  17.3  feet,  at  Shaft  1,  to  17.8  feet,  at  Shaft  2, 
except  that  at  the  larger  Shaft  4  where  provision  is  made  in  the  finished 
construction  for  both  a  dry  and  a  wet  well,  the  average  progress  was  only 
12.9  feet.  Sinking  of  all  shafts  to  the  bottom  of  the  sump  was  completed 
June  10.  Shafts  3  and  4  were  grouted  to  reduce  the  flow  of  water.  At  Shafts 
1  and  2  this  was  sufficiently  taken  care  of  by  plugging  the  grout  pipes  pending 
grouting  at  a  later  date. 

The  tunnel  headings  were  turned  and  excavation  carried  for  a  short  distance 
by  the  heading  and  bench  method,  drilling  by  jack  hammers  and  excavating 
the  muck  by  hand.  Then  progress  was  suspended  and  equipment  for  tunnel 
excavation  erected.  This  included  a  head  frame  over  each  shaft,  single  counter- 
weighted  cage,  narrow-gage  tracks  in  the  tunnel  and  on  the  spoil  banks,  drill 
jumbos  and  mucking  machines  placed  in  the  tunnel,  also  air,  water  and  electric 
lines  and  ventilating  systems.  Excavation  was  then  resumed  by  the  full-face 
method.  The  jumbo  mounted  five  automatic  drifting  drills.  An  average  of  37 
holes  10  to  12  feet  deep  in  the  heading  were  loaded  with  40  per  cent  dynamite. 
Muck  cars  of  4  to  5  cubic  yards  capacity  were  loaded  by  the  mucking  machine, 
hauled  onto  the  cage,  hoisted  to  the  shaft  head  and  emptied  into  a  rock  hopper 
from  which  the  muck  was  carried  in  trucks  to  the  spoil  area.  In  the  double 
headings  from  Shafts  2  and  3  the  alternation  of  operations  from  one  heading 
to  the  other,  by  drilling  and  blasting  one  heading  while  mucking  the  other, 
enabled  faster  progress  per  heading  to  be  made  than  at  Shafts  1  and  4. 

Tunnel  excavation  progressed  as  follows  after  cage  installation:  At  Shaft  1 
it  started  July  14  and  was  extended  1,862  feet  from  the  shaft  at  the  end  of 
the  year.  At  Shaft  2  full-face  excavation  of  the  west  heading  started  June  16 
and  was  extended  2,956  feet  from  the  shaft  at  the  end  of  the  year.  The  east 
heading  started  June  30  and  was  extended  2,573  feet  from  the  shaft  to  the 
point  of  holing  through.  This  occurred  November  23.  At  Shaft  3  full-face 
excavation  of  the  west  heading  started  June  5  and  was  extended  2,979  feet 
to  the  point  of  holing  through.  The  east  heading  started  June  20  and  was 
extended  2,840  feet  from  the  shaft  to  the  point  of  holing  through  November  17. 
At  Shaft  4  the  fuU-face  excavation  was  started  July  3  and  extended  2,060  feet  to 
the  point  of  holing  through. 

The  tunnel  excavation  required  support  for  a  length  of  only  691  feet  or  4  1/3 
per  cent  of  the  total  3  miles  between  Shafts  1  and  4.    The  contractor  purchased 
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sand  and  stone  for  tunnel  concrete  from  pits  in  North  Grafton,  Worcester, 
Natick  and  Ashland,  and  on  November  7  started  hauling  the  same  to  stock 
piles  at  Shafts  2  and  3.  He  started  work  on  the  erection  of  aggregate  and 
cement  hoppers  October  9.  At  the  end  of  the  year  the  concreting  plant  at 
Shaft  2  was  40  per  cent  complete;  at  Shaft  3,  80  per  cent. 

The  value  of  work  included  in  contract  estimates  to  November  29,  the  date 
of  the  latest  estimate,  was  $1,713,418.00,  of  which  90  per  cent  has  been  approved 
for  payment  December  7,  1939.  The  contractor's  force  averaged  313  men 
during  the  year. 

The  principal  items  of  plant  equipment  for  tunnel  driving  consisted  of  the 
following  at  each  shaft:  A  main  5-ton  hoist,  air  compressors  of  about  1,200 
cubic  feet  per  minute  capacity,  drill  sharpening  equipment,  pumps,  transformers, 
trucks,  etc.,  with  a  drill  jumbo  and  mucking  machine  in  each  heading,  electric 
locomotives,  muck  cars,  trucks,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  74  are  as  follows : 

Earth  excavation  in  shafts  ..........  730  cu.   yds. 

Rock  excavation  in  shafts   ..........  10,000 

Excavation  in  tunnel,  except  within  50  feet  of  shaft  center  lines        .          .  135,760    "       " 

Pumping  from  shafts  and  tunnel 15,250  million  ft.  gals. 

Drainage  channels  for  shafts  and  tunnel     .......  10,490  lin.  ft. 

Concrete  masonry  in  shafts 1,970  cu.  yds. 

Materials  for  concrete  masonry  in  tunnel  .......  29,490 

Structural  steel  support  in  shafts  and  tunnel       ......  209,150  lbs. 

Mixing    and    placing    grout            .......                    .  50  cu.  yds. 

Portland    cement 3,450  bbls. 

Steel   for    reinforcing   concrete     .......                    .  16,100  lbs. 

Refilling    and    embanking .          .  21,290  cu.  yds. 

Miscellaneous   cast    iron,    wrought   iron   and    steel        .....  6,500  lbs. 

Fences    for   sanitary    protection   of    watersheds    ......  8,200  lin.   ft. 

Contract  75. — Bids  were  opened  February  16,  for  constructing  Section  1  of 
the  cut-and-cover  pressure  aqueduct  in  the  towns  of  Marlborough  and  South- 
borough.  This  is  a  PWA  contract.  Seven  bids  were  received,  ranging  from 
$503,871.38  to  $753,836.44.  The  contract  was  executed  March  13  with  B.  A. 
Gardetto,  Inc.,  Boston,  Massachusetts,  the  lowest  bidder.  The  work  consists 
of  raising  the  embankments  surrounding  the  upper  end  of  the  open  channel 
just  below  the  Wachusett  Aqueduct  terminal  chamber  to  divert  all  local  drain- 
age therefrom,  constructing  a  masonry  diverting  dam  and  spillway  across  the 
open  channel  about  1,200  feet  below  the  terminal  chamber  to  create  an  intake 
or  regulating  basin  between  the  Wachusett  grade-line  aqueduct  and  the  new 
pressure  aqueduct,  and  laying  about  9,600  feet  of  precast  steel-cylinder  concrete 
pipe  12  feet  6  inches  in  diameter,  furnished  and  delivered  by  the  Commission, 
to  connect  this  intake  with  the  downtake  shaft  of  the   Southborough  Tunnel. 

The  contractor  commenced  clearing  along  the  aqueduct  line  March  15  and 
continued  clearing,  grubbing  and  stripping  until  October  23.  The  work  fol- 
lowed closely  the  District's  open  channel  into  Sudbury  Reservoir,  and  to 
protect  the  existing  water  supply  the  contractor  constructed  5,800  feet  of  fence 
and  installed  chlorinators  at  various  points  along  the  line  of  his  work.  Exca- 
vation for  the  diversion  of  local  Crane  Brook  drainage  was  commenced  April 
17  and  suspended  May  27.  Construction  of  roads  and  storage  areas  for  the 
delivery  of  the  pipe  was  started  April  22.  At  the  same  time  excavation  for 
the  aqueduct  line  was  started  at  the  east  end  near  the  tunnel  shaft,  and  was 
about  90  per  cent  complete  at  the  end  of  the  year.  The  12-foot  6-inch  diameter 
pipe  units  were  12  feet  long  and  weighed  approximately  46  tons  each.  Sections 
used  for  vertical  and  horizontal  bends  averaged  slightly  shorter  on  account  of 
their  beveled  ends.  Delivery  of  the  pipe  commenced  May  24  and  at  the  end 
of  the  year  731  units,  or  8,772  feet,  were  delivered.  Where  the  trench  was 
through  ledge  a  concrete  base  was  first  poured.  In  earth  the  pipe  was  laid 
directly  on  the  bottom  of  the  excavation  except  that  a  screened-gravel  base 
was  placed  in  some  wet  places  and  tile  drains  in  addition  were  required  in 
others   for  underdrainage. 

Pipe  laying  commenced  June  18  about  140  feet  from  the  east  end,  or  as 
near  the  operations  of  the  tunnel  contractor  at  Shaft   1   as  was  feasible,  and 
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continued  westerly  throughout  the  year.  For  placing  the  pipe  a  50-ton  steam 
powered  railroad  crane  was  operated  on  track  laid  on  the  bottom  of  the 
trench,  this  being  possible  on  account  of  the  fact  that  the  entire  length  under 
this  contract  was  at  a  uniform  and  nearly  level  grade.  Ramps  from  the 
original  surface  to  the  bottom  of  the  trench  were  constructed  at  right  angles 
to  the  trench  at  various  points  as  the  laying  progressed.  The  section  of 
pipe  to  be  placed  was  let  down  the  ramp  by  a  single  cable  running  from  the 
hoist  drum  of  a  tractor  around  the  pipe  and  back  to  the  tractor.  After  the 
pipe  was  lowered  to  the  track  the  cable  from  the  crane  was  slung  around  it, 
the  pipe  was  lifted  and  a  small  flat  car  pushed  under  it.  The  crane  then 
moved  the  car  and  pipe  up  to  position.  Meanwhile  the  track  and  ties  had 
been  removed  in  the  space  where  the  pipe  was  to  be  set.  The  track  was 
built  in  short  sections  which  were  handled  by  the  locomotive  crane.  The 
crane  lifted  the  pipe  off  the  car  which  was  pushed  back  against  the  crane, 
and  the  pipe  was  moved  forward  the  short  remaining  distance  and  lowered 
and  eased  into  position.  Hydraulic  jacks  were  used  to  bring  the  pipe  entirely 
into  place.  At  some  points  it  was  found  expedient  to  leave  a  few  ties  under 
the  pipe  to  help  hold  it  to  grade. 

Before  the  spigot  end  of  the  pipe  being  placed  was  inserted  into  the  bell 
end  of  the  last  pipe  in  place,  a  fiber-filled  lead  gasket  was  set  in  this  bell  end 
and  hammered  in  place.  After  the  pipe  was  set  in  place,  the  joints  were  given 
a  preliminary  caulking  from  the  inside,  and  on  the  outside  filled  with  mortar 
mixed  in  a  small  gasoline-powered  mixer  and  placed  in  the  joint  by  hand. 
The  concrete  cradle  was  then  poured  supporting  approximately  the  lower 
third  (120  degrees)  of  the  pipe.  Final  caulking  was  delayed  until  after  the 
backfill  was  placed.  This  caulking  was  done  from  July  25  to  October  5  when 
it  was  about  30  per  cent  complete.  Finishing  the  inside  joints  with  mortar 
placed  by  guniting,  and  by  hand,  was  started  July  28  and  on  August  16  it 
was  about  4  per  cent  complete. 

Laying  continued  until  the  end  of  the  year  when  677  sections,  or  8,119  feet, 
had  been  placed.  The  average  number  of  sections  placed,  on  each  day  on 
which  pipe  was  actually  placed,  was  10.  The  maximum  in  any  one  day  was 
20.  Refill  over  the  aqueduct  was  started  July  11  and  at  the  end  of  the  year 
approximately  7,000  linear  feet  had  been  backfilled. 

The  contract  included  two  road  crossings,  eight  culverts,  one  pipe  line  to 
take  care  of  local  drainage,  and  one  emergency  overflow  spillway  consisting 
of  two  concrete  collars  to  confine  the  wash  of  material  across  the  top  of  the 
pipe  line  in  case  excessive  floods  exceed  the  capacity  of  surface  gutters  across 
the  top  of  the  pipe.  Part  of  the  concrete  used  in  these  special  structures  and 
in  the  pipe  cradle,  etc.  was  mixed  at  the  site  of  the  work  and  part  was 
transit  mixed,  aggregates  being  obtained  from  borrow  pits  in  Natick,  Shrews- 
bury and  Saxonville. 

To  construct  the  overflow  dam  across  the  open  channel  a  sand-bag  cofferdam 
was  constructed  across  the  channel  just  upstream  and  another  just  downstream, 
the  latter  consisting  of  filling  the  archway  under  the  stone  bridge  just  down- 
stream from  the  site.  The  flow  of  water  in  the  open  channel  was  maintained 
in  a  diversion  ditch  constructed  around  the  south  end  of  the  overflow  dam  site 
and  the  stone  bridge.  A  ditch  from  the  open  channel  above  the  upper  sand-bag 
cofferdam  to  the  lower  end  of  the  Crane  Brook  diversion  ditch  was  excavated. 
Placing  of  concrete  for  the  intake  structure  commenced  September  23.  Stone 
masonry  was  supplied  from  a  quarry  in  West  Townsend  and  was  first  placed 
in  the  work  August  28.  At  the  end  of  the  year  masonry  in  the  dam  abutments 
was  completed  except  the  cap  stones,  and  masonry  in  the  dam  was  about  90 
per  cent  completed. 

The  value  of  work  included  in  contract  estimates  to  November  18,  the  date 
of  the  latest  estimate,  was  $295,215.38,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  84  men.  He  worked  three  8-hour 
shifts  in  making  preparations  for  laying  the  pipe,  and  while  laying  the  pipe 
worked  one  8-hour  shift  or  two  7-hour  shifts,  depending  upon  the  available 
supply  of  pipe. 


Contract  75. — Placing  the  Precast  Pipe  in  the   Pressure  Aqueduct.    Rolhng  12-foot 
6-inch  Diameter  Pipe  Down  the  Ramp. 


Contract  75. — Handling  12-foot  6-inch  Diameter   Pipe  by  Locomotive   Crane  in  the 

Trench  Bottom. 
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The  principal  items  of  plant  were  as  follows: 

1  50-ton  railroad  derrick  car 

7  Power  shovels  and  excavators 

2  Truck   cranes 
6  Bulldozers 

3  12-cubic   yard   tractor   wagons 
1  2-unit    Sheep's-foot   roller 

Miscellaneous   pumps,   air   compressors,    concrete   mixers,    trucks,    etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  75  are  shown  in  an  accompanying  table. 

Contract  77. — Bids  were  opened  April  18,  for  constructing  Section  3  of  the 
cut-and-cover  pressure  aqueduct  in  the  towns  of  Southborough  and  Framing- 
ham.  This  is  a  PWA  contract.  Six  bids  were  received,  ranging  from  $497,- 
382.48  to  $620,552.73.  The  contract  was  executed  May  3  with  B.  A.  Gardetto^ 
Inc.,  Boston,  Mass.,  the  lowest  bidder.  The  work  consists  of  laying  about  16,600 
feet  of  precast  steel-cylinder  reinforced  concrete  pipe  1 1  feet  6  inches  in  diameter, 
furnished  and  delivered  by  the  Commission,  extending  from  the  uptake  shaft 
of  the  Southborough  Tunnel  just  below  Sudbury  Dam  to  a  point  east  of  Edgell 
Road  in  Framingham,  and  constructing  appurtenant  works  to  provide  connec- 
tions at  the  top  of  the  uptake  shaft  for  the  regulation  at  this  point  of  the  flow 
in  the  new  pressure  aqueduct,  and  to  provide  emergency  connections  with  Sud- 
bury Reservoir  and  with  the  intake  to  Weston  Aqueduct. 

The  contractor  commenced  clearing  along  the  aqueduct  line  May  3  and  con- 
tinued clearing,  grubbing  and  stripping  until  the  end  of  the  year.  A  portion 
of  the  work  was  along  the  shore  of  the  District's  Framingham  Reservoir  No. 
3,  and  to  protect  the  existing  water  supply  the  contractor's  operations  were 
fenced  and  tributaries  of  the  reservoir  chlorinated.  Construction  of  roads  and 
storage  areas  for  the  delivery  of  pipe  was  started  May  22  and  excavation  for 
the  aqueduct  line  was  started  at  the  east  end  May  29.  The  11-foot  6-inch 
diameter  pipe  units  were  16  feet  long  and  the  weights  varied  from  40  to  50 
tons  each.  Delivery  of  the  pipe  commenced  June  6  and  at  the  end  of  the  year 
990  units,  or  15,840  feet,  of  the  11-foot  6-inch  pipe,  and  6  units,  or  72  feet,, 
of  smaller  7-foot  diameter  pipe  for  the  emergency  cross  connection  to  Weston 
Aqueduct,  were  delivered.  The  method  of  preparing  foundations  and  cradling- 
the  pipe,  etc.,  was  the  same  as  previously  described  for  Contract  75. 

Pipe  laying  commenced  August  11  at  the  extreme  east  end  and  continued 
westerly  throughout  the  year.  The  pipe  was  placed  by  a  gantry  crane  or 
traveling  stiff-legged  derrick  of  52  tons  capacity  carried  on  a  bridge  having 
a  span  of  54  feet.  This  rides  on  rails  placed  on  berms  at  the  top  of  the  slope. 
When  the  gantry  was  in  position  to  place  a  section  of  pipe,  the  pipe  was  moved 
within  reach  of  the  gantry  by  rolling  with  a  bulldozer.  A  sling  was  then 
attached  and  the  pipe  which  was  lifted  by  the  gantry  was  swung  over  and 
lowered  into  the  trench  and  eased  into  final  position.  When  placing  the  pipe 
uphill,  the  gantry  was  anchored  by  bulldozers  and  other  equipment  attached 
to  it  by  cables.  When  placing  the  pipe  downhill,  the  gantry  was  anchored 
in  the  same  manner  and  the  pipe  was  anchored  through  the  existing  pipe  line. 

In  this  way  grades  as  steep  as  about  15  per  cent  were  negotiated  by  the 
gantry,  the  actual  grade  of  the  pipe  itself  having  a  maximum  steepness  of  about 
30  per  cent.  The  gantry  was  worked  in  a  retreating  position,  straddling  the 
open  trench  and  with  the  boom  reaching  backward. 

Fiber-filled  lead  gaskets  were  set  in  all  the  pipes  as  they  were  placed  in  a 
manner  similar  to  that  previously  described  for  Contract  75.  Preliminary 
caulking  was  started  August  21,  and  final  caulking  was  started  November  24. 
Mortar  filling  of  inside  joints  was  completed  in  only  three  joints  at  the  end 
of  the  year.  Mortar  filling  of  the  outside  joints  and  concrete  cradling  was 
done  in  the  same  manner  as  previously  described  for  Contract  75.  These 
operations  started  August  24  and  continued  throughout  the  year. 

Laying  continued  until  the  end  of  the  year  when  860  sections,  or  13,760  feet, 
had  been  placed.  The  average  number  of  sections  placed  on  each  day  during 
actual  placing  was  11.  The  maximum  in  any  one  day  was  31,  on  September 
12.   Refill  over  the  aqueduct  was  started  August  27  and  at  the  end  of  the  year 
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approximately  85  per  cent  of  the  line  was  covered,  but  not  graded.  The  work 
involved  the  construction  of  five  highway  crossings  and  one  railroad  crossing 
under  the  Old  Colony  Branch  of  the  New  York,  New  Haven  and  Hartford 
Railroad.  For  the  latter,  the  railroad  erected  a  temporary  bridge  on  piles  driven 
outside  the  limits  of  the  pipe  line.  Pile  driving  started  July  12  and  the  tracks 
were  relaid  over  the  temporary  bridge  July  30.  A  concrete  envelope  was  con- 
structed around  the  pipe  and  completed  September  20.  The  track  was  restored 
in  its  original  position  October  19.  The  railroad  crew  averaged  15  men  for 
51  working  days,  the  maximum  force  being  82  men.  The  contractor's  work  also 
included  the  construction  of  10  culverts  to  provide  local  drainage  underneath 
the  pipe  line  and  6  special  overflow  sections,  similar  to  those  previously  described 
for  Contract  75. 

The  value  of  work  included  in  contract  estimates  to  November  27,  the  date 
of  the  latest  estimate,  was  $255,682.03,  of  which  90  per  cent  has  been  approved 
for  payment  December  7,  1939.  The  contractor's  force  averaged  92  men  from 
the  commencement  of  work,  the  maximum  being  156  for  the  week  ending 
October  21.  In  general  the  contractor  worked  two  6/^-hour  shifts  in  the 
summer  and  one  8-hour  shift  in  the  fall  on  pipe  laying,  two  8-hour  shifts  on 
excavation  and  one  8-hour  shift  on  other  miscellaneous  operations. 

The  principal  items  of  plant  were  as  follows : 

1     Gantry  crane 

5  Power  shovels 

1  40-ton  crane   (also  used  on  Contract  75) 

3  Dragline  excavators 

6  Caterpillar-tractor   bulldozers 
1  Scraper  wagon 

IVIiscellaneous  pumps,  air  compressors,  trucks,  concrete  mixer,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  77  are  shown  in  an  accompanying  table. 

Contract  100. — Bids  were  opened  October  19,  for  constructing  mortar  lining 
in  the  Wachusett  Aqueduct  at  its  crossing  of  the  Assabet  River  in  the  Town 
of  Northborough.  This  is  a  PWA  contract.  Three  bids  were  received,  ranging 
from  $5,805.80  to  $7,870.31.  The  contract  was  executed  October  27  with  the 
National  Gunite  Contracting  Company,  Boston,  Mass.,  the  lowest  bidder.  The 
work  consists  of  cleaning  and  preparing  the  surface  and  waterproofing  with 
mortar  lining  a  length  of  about  500  feet  of  the  aqueduct  at  the  Assabet  River 
bridge. 

The  contractor  commenced  assembling  his  equipment  October  20,  and  on 
October  22  the  flow  from  Wachusett  Dam  was  shut  off  and  the  aqueduct 
unwatered  by  a  sand-bag  cofferdam  just  below  the  bridge  which  was  necessary 
oil  account  of  backwater  from  the  cofferdam  across  the  open  channel  con- 
structed under  Contract  75.  For  access  for  equipment,  men,  and  materials, 
the  contractor  used  a  manhole  at  the  east  end  of  the  bridge.  The  brick  lining 
was  cleaned  October  23  and  24  and  air,  water  and  sand  blast  was  found  to 
give  the  best  results  in  removing  the  thin  coating  of  scum  consisting  largely 
of  crenothrix.  Placing  of  wire  mesh  on  the  roof  was  completed  October  26. 
Guniting  operations  were  started  at  2:45  P.M.,  October  24,  and  completed  at 
4  A.M.,  October  29.  The  invert  and  sidewalls  up  to  about  the  springing  line 
were  first  gunited  and  allowed  to  set  before  the  upper  sidewalls  and  arch 
were  done.  A  crack  which  existed  along  the  sidewalls  near  the  roof  was 
cleaned  out  and  filled  with  mortar  before  the  lining  was  placed.  At  each  end 
a  course  of  brick  work  was  removed  from  the  sidewalls  and  invert  and  the 
mortar  lining  was  brought  into  these  openings  against  the  sheet  lead  inter- 
lining to  form  a  waterstop.  A  mixture  of  1  part  cement  to  3  parts  sand  was 
used  for  the  mortar  lining.  After  the  entire  area  was  chlorinated  the  aqueduct 
was  returned  to  service  November  1. 

The  value  of  work  included  in  contract  estimates  to  November  27,  the  date 
of  the  latest  estimate,  was  $4,900.00,  of  which  90  per  cent  has  been  approved 
for  payment  December  7,  1939.    Operations  were  carried  on  with  three  8-hour 
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shifts.    The  contractor's   force  averaged   22   men,   the   maximum   being  77  on 
October  27. 

The  principal   items  of  plants  were  as  follows : 

4     Portable  compressors 

1  ZVi  cubic-foot  concrete  mixer 

2  Cement  guns 

The  total  work  clone  and  materials  furnished  to  date  under  the  principal 
items  of  Contract   100  are  as  follows : 

Preparation  of  aqueduct  surfaces 2,000  sq.  yds. 

Mortar   lining :         .         .         .         .         2,000    "     '" 

Portland  cement 200  bbls. 

Wayland-Weston  Division 

The  Wayland-Weston  Division  continued  in  charge  of  the  field  work  and 
construction  of  Sections  4,  5  and  6,  the  easterly  half  of  the  pressure  aqueduct, 
including  the  Norumbega  high-level  distribution  reservoir  and  also  the  ad- 
ditional pipe  lines  in  the  Weston  Aqueduct  siphons.  All  work  was  done  in 
cooperation  with  the  Framingham  office  of  the  Water  Division  of  the  Metro- 
politan District  Commission,  Isreal  P.  Aubey,  Superintendent. 

Miscellaneous   Office    Work 

Semi-monthly  estimates  for  Contracts  80  and  81,  monthly  estimates  for 
Contracts  72),  /6,  78  and  79,  and  the  final  estimate  for  Contract  76  were  pre- 
pared. Topographic,  real  estate  and  taking  plans  were  prepared  on  the  easterly 
section  of  the  aqueduct  and  also  for  Sections  2  and  3  prior  to  the  taking  over 
of  this  work  by  the  Southborough-Framingham  Division.  Data  on  the  titles, 
assessed  valuation,  etc.,  of  all  property  taken  were  furnished  by  the  head- 
quarters office.  Additional  topographic  details  were  plotted  in  the  vicinity  of 
culverts,  blow-ofifs  and  connections  to  the  existing  Weston  Aqueduct  supply 
mains,  and  for  the  dam  sites  and  other  details  for  the  Norumbega  Reservoir. 

Miscellaneous   Field    Work 

Lines  and  grades  were  given  for  Contracts  73,  76,  78,  79,  80  and  81. 
Surveys  were  made  for  the  aqueduct  line  and  all  appurtenant  structures.  The 
center  line  was  taped  and  surface  profile  taken.  Rod  soundings  were  completed 
May  13  on  the  aqueduct  line  and  also  at  the  sites  of  the  embankments  of 
Norumbega  Reservoir  with  a  labor  force  which  averaged  about  9  men.  Surveys 
and  profiles  were  made  along  the  line  of  the  Weston  Aqueduct  siphons.  A 
labor  force  of  13  men  were  five  days  removing  nursery  stock  from  the  pressure 
aqueduct  taking  through  the  property  of  the  Weston  Nurseries.  Surveys  were 
made  for  a  geologic  profile  along  the  aqueduct  line. 

Testing   Laboratories 

Concrete  Laboratory. — A  concrete  laboratory  was  established  at  the  Speen 
Street  site  of  the  contractor's  plant  for  the  manufacture  of  pipe  under  Contract 
85.  Tests  were  made  here  on  materials  used  in  connection  with  many  con- 
tracts under  this  and  other  divisions,  the  Speen  Street  location  being  selected 
because  of  the  large  amount  of  work  required  to  be  done  in  connection  with 
the  manufacture  of  the  steel-cylinder  concrete  pipe.  The  laboratory  was  equipped 
with  a  moist  room  for  the  curing  of  concrete  test  cylinders  and  a  compression 
machine  for  crushing  them.  Equipment  for  aggregate  screening,  etc.,  was 
moved  from  the  laboratory  in  the  reservoir  division.  Tests  were  made  to 
determine  the  suitability  of  soil  for  learning.  Proposed  concrete  aggregates 
were  examined  in  advance  of  the  work  to  determine  their  suitability  and  routine 
control  tests  for  color,  grading  and  moisture  were  made  daily  or  weekly  as 
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required.  Tests  for  weight,  voids  and  absorbed  moisture  were  made  as  required 
for  the  computation  of  the  mixes  and  control  of  the  water-cement  ratio.  Com- 
pression test  cylinders  were  cast,  capped  and  tested  in  accordance  with  PWA 
requirements  and  the  job  conditions.  Miscellaneous  work  included  briquette 
tests  of  mortar  made  with  disintegrated  feldspar,  comparative  compression 
tests  to  determine  the  effect  of  steam  curing  and  of  water  curing  on  the  quality 
of  concrete,  and  tests  of  the  relation  between  cement  factor  and  resulting 
abrasive  resistance  of  concrete.  The  work  included  tests  on  absorption  and 
strength  of  brick.  Tests  of  slab  zinc  and  of  the  weight  and  uniformity  of  zinc 
coating  for  fence  galvanizing  were  made  in  cooperation  with  the  Quabbin 
laboratory. 

Soil  Testing  Laboratory. — A  laboratory  equipped  for  soil  testing  was  installed 
in  the  division  office  in  Natick,  using  equipment  moved  from  the  Quabbin 
laboratory  as  this  became  available  upon  the  completion  of  the  Winsor  Dam 
embankment.  Samples  of  proposed  pervious  and  impervious  materials  were 
tested  to  determine  their  suitability  for  use  in  the  embankments  for  Norumbega 
Reservoir  under  Contract  80.  Routine  control  tests  were  made  during  con- 
struction covering  sizing,  permeability,  porosity,  plasticity,  moisture  content 
and  consolidation  determinations.  Samples  of  soils  to  be  used  in  the  enlarge- 
ment of  the  Fells  Reservoir  were  tested  for  suitability. 

Progress  of  Contracts 

Contract  78. — Contract  72i,  a  PWA  contract,  with  Leo  Butler  Comapny,  for 
constructing  inverted  pipe  siphons  on  the  Weston  Aqueduct  at  Sudbury  River 
and  Happy  Hollow  in  the  towns  of  Framingham  and  Wayland,  was  continued 
and  practically  completed  except  for  some  grading,  seeding  and  cleaning  up. 

Preparation  of  the  site  for  the  manufacture  of  the  102-inch  diameter  steel- 
cylinder  reinforced  concrete  pipe  began  the  last  week  in  January.  The  joint 
rings  were  shipped  to  the  job  ready  for  use.  The  construction  of  the  steel 
assembly  for  the  pipe  involved  assembling  and  welding  the  plates,  curving  and 
making  the  final  weld  for  the  cylinder,  welding  the  joint  rings  to  the  cylinder, 
winding  one  circular  and  one  elliptical  reinforcing  cage  for  each  cylinder,  and 
assembling  cylinders  and  cages.  The  cylinders  were  tested  for  strength  and 
water-tightness,  under  hydrostatic  pressure  to  produce  a  stress  of  24,000  pounds 
per  square  inch  in  the  steel.  The  thickness  of  steel  used  in  the  cylinders  was 
12-gage  for  the  Sudbury  River  siphon  and  14-gage  for  the  Happy  Hollow 
siphon. 

Casting  commenced  March  17  and,  with  the  exception  of  some  delays  during 
the  first  week,  continued  at  the  rate  of  eight  12-foot  lengths  of  pipe  per  day 
until  the  last  concrete  was  poured  May  27.  Twenty-four  cast-iron  base  rings 
were  provided  for  the  vertical  casting  forms,  which  were  steel,  the  outer 
shell  being  expandable  and  the  inner  collapsible.  After  casting,  moist  steam 
was  let  into  the  center  of  the  form,  and  24  hours  later  the  forms  were  removed, 
cleaned  and  set  on  another  base  ring  for  casting  another  length.  A  canvas 
hood  was  placed  over  the  stripped  pipe  and  steam  curing  continued  for  two 
days,  after  which  the  pipe  was  removed  from  the  base  ring  and  placed  by  a 
crane  in  a  vertical  position  in  the  curing  yard  where  it  was  cured  under  water 
spray  for  12  days.  Following  the  curing  period  the  pipes  were  tipped  to  hori- 
zontal position  and  stored  until  removed,  for  delivery.  A  125-horsepower  coal- 
fired  boiler  supplied  the  necessary  steam.  Concrete  was  mixed  and  placed  with 
a  1 -cubic  yard  paver  equipped  with  a  hoisting  tower.  Aggregates  were  secured 
from  a  local  gravel  pit.  2.05  barrels  of  cement  per  cubic  yard  and  4.4  gallons 
of  water  per  sack  were  used.  Test  strengths  of  5,000  pounds  per  square  inch 
at  28  days  were  usually  obtained.  The  concrete  was  consolidated  and  a  smooth 
surface  secured  by  two  motor-driven  vibrators  fastened  to  the  outer  form,  and 
by  spading  from  the  top.  Each  length  of  pipe  contained  8.3  cubic  yards  of 
concrete  and  weighed,  when  completed,  about  18  tons.  The  pipe  was  trans- 
ported to  the  siphons  by  two  15-ton  low-bed  trailers  pulled  by  truck  tractors. 
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At  the  point  of  delivery  the  pipe  was  rolled  from  the  trailer  on  skids  and  it 
was  kept  under  control  during  the  unloading  by  a  cable  around  the  pipe 
snubbed  on  the  trailer. 

Clearing  of  the  site  of  the  siphons  began  March  17  at  Happy  Hollow.  Pipe 
trench  excavation  was  started  April  15  and  the  pipe  was  laid  from  April  26 
to  June  12.  It  was  necessary  because  of  high  ground  water  to  install  a  well- 
point  pumping  system  to  keep  the  trench  dry  for  a  length  of  about  220  feet 
in  the  low  portion  of  Happy  Hollow  siphon.  The  material  at  this  point  was 
very  fine  sand  which  flowed  freely  when  wet  and  which  required  sheeting. 
Most  of  the  pipe  trench  was  excavated  by  the  same  62-ton  Diesel-powered 
crane  with  which  the  pipe  was  laid.  The  crane  was  equipped  for  excavating 
by  the  addition  of  a  2-cubic  yard  clamshell  bucket.  At  the  Sudbury  River 
siphon,  pipe  was  laid  from  June  12  to  September  12.  To  cross  the  river, 
three  steel  sheet  piling  cofferdams  were  driven  by  a  steam  hammer  held  by 
a  crane  working  on  a  pile  trestle  bridge  across  the  river. 

The  inside  joints  of  the  pipe  were  caulked  by  hand.  After  the  final  caulking, 
which  was  not  done  until  after  the  backfill  had  been  completed,  the  mortar 
joints  on  the  inside  of  the  pipe  were  hand-trowelled  into  place.  The  outside 
joints  were  filled  with  mortar  as  pipe-laying  advanced.  Concrete  was  brought 
to  the  job  in  transit  mixers,  the  aggregates  being  secured  from  local  sources 
and  the  cement  supplied  by  the  Commsision  from  tested  stocks.  Mortar  for 
the  joints  was  mixed  on  the  job  in  a  %-cubic  yard  mixer. 

The  Happy  Hollow  siphon  was  tested  for  water-tightness  August  24  and 
25  and  showed  a  leakage  of  90.2  gallons  per  day,  which  was  only  4  per  cent 
of  the  permitted  100  gallons  per  inch  of  diameter  per  mile.  The  flow  of  the 
Weston  Aqueduct  was  diverted  into  the  new  line  on  November  1. 

The  Sudbury  River  siphon  was  tested  for  water-tightness  November  4  and  5 
and  showed  a  leakage  of  3,269  gallons  per  day,  which  was  only  44  per  cent 
of  that  permissible.  The  flow  of  the  Weston  Aqueduct  was  diverted  into  this 
line  on  November  21. 

The  value  of  work  included  in  contract  estimates  to  November  8,  the  date 
of  the  latest  estimate,  was  $256,153.02,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  at  the  siphons  averaged  24  men,  the 
maximum  being  63  during  the  week  ending  July  15.  The  average  force  em- 
ployed in  the  manufacture  of  the  pipe  was  46  men  for  a  period  of  18  weeks, 
the  maximum  being  64  men  during  four  weeks  ending  April  22.  The  contractor 
worked  one  8-hour  shift  from  March  16  to  April  19,  and  September  18  to 
November  23;  two  from  April  20  to  May  25,  and  July  10  to  September  15; 
and  three  from  May  26  to  July  8. 

The  principal  items  of  plant  were  as  follows : 

1     62-ton  Diesel-powered  speed  crane  and  excavator 

1     Bulldozer 

Miscellaneous  pumps,  compressors,  trucks  and  trailers. 

The  total  work   done  and  materials   furnished  to   date   under  the 
items  of  Contract  7Z  are  as  follows : 
Earth  excavation  ..... 
Rock  excavation    ..... 
Refill  and  embankment 
Soil  dressing  and  grassing 
Crushed  stone  and  screened  gravel     . 

Pipe  siphon 

Concrete  envelope,  manholes,  etc. 
Reinforcing  steel  ..... 
Miscellaneous  steel  and  iron 
Wooden  sheeting  left  in  place     . 

Contract  76. — Contract  76,  with  Sprague  and  Henwood,  Inc.,  for  making 
core  borings  in  the  counties  of  Middlesex,  Norfolk,  Suffolk  and  Worcester, 
was  completed  April  7.    This  is  a  PWA  contract.    From  three  to  six  drilling 
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rigs  were  used  taking  borings  along  the  center  line  of  the  pressure  aqueduct 
and  at  the  sites  of  the  dam  embankments  at  Norumbega  Reservoir. 

The  amount  of  the  final  estimate  dated  April  24,  was  $22,218.88,  all  of  which 
has  been  paid. 

Contracts  78  and  79. — Bids  were  opened  March  9,  for  constructing  Sections 
4  and  5  of  the  cut-and-cover  aqueduct  in  the  towns  of  Framingham,  Natick, 
Wayland  and  Weston.  These  are  PWA  contracts.  Bidders  were  invited  to 
submit  proposals  for  either  Contract  78,  Section  4,  or  Contract  79,  Section  5, 
separately  (Proposal  A),  or  for  each  contract  contingent  upon  the  award 
of  both  contracts  to  the  same  bidder  (Proposal  B).  For  Contract  78,  nine 
bids  were  received  under  Proposal  A  and  six  under  Proposal  B,  ranging  from 
$524,480.95  to  $697,769.87;  and  for  Contract  79,  five  bids  were  received  under 
Proposal  A  and  six  under  Proposal  B,  ranging  from  $536,950.22  to  $703,928.89. 
One  of  the  bids  was  from  a  New  York  contractor,  one  from  Delaware,  two 
from  California  and  all  others  from  Massachusetts.  The  contracts  were  ex- 
ecuted March  20  with  the  American  Concrete  and  Steel  Pipe  Company  of  Los 
Angeles,  California,  the  lowest  bidder  for  both  contracts  under  Proposal  B. 
The  work  consists  of  laying  about  17,800  linear  feet  on  Section  4,  and  18,000 
linear  feet  on  Section  5,  of  precast  steel-cylinder  reinforced  concrete  pipe  11 
feet  6  inches  in  diameter,  furnished  and  delivered  by  the  Commission,  extending 
from  Edgell  Road,  Framingham  to  Winter  Street  in  Weston. 

The  contractor  commenced  clearing  along  the  aqueduct  line  March  27  at  the 
west  end,  and  this  work  was  closely  followed  on  both  sections  by  the  con- 
struction of  roads  and  storage  areas  for  the  delivery  of  pipe.  Excavation  of 
the  pipe  trench  was  started  at  the  east  end  of  Section  5,  May  15,  using  drag- 
line excavators.  High  ground  water  in  that  location  necessitated  pumping 
from  well  points  installed  on  both  sides  of  the  trench  for  a  length  of  about 
1,400  feet.  At  the  end  of  the  year  about  32,300  linear  feet  of  pipe  had  been 
delivered  alongside  the  trench.  The  method  of  preparing  foundations  and 
cradling  the  pipe,  etc.,  was  the  same  as  previously  described  for  Contracts 
75  and  77.  A  number  of  swampy  areas  containing  peat  in  depths  up  to  24  feet 
have  been  crossed  on  both  Sections  4  and  5.  Solid  foundations  have  been 
secured  in  these  areas  by  constructing  dikes  of  stable  material  on  either  side 
of  the  location,  removing  the  peat  between,  and  refilling  with  stable  material. 

Pipe  laying  commenced  May  24  at  the  east  end  of  Section  5.  The  pipe 
was  placed  by  a  gantry  crane  or  traveling  stiff-legged  derrick  of  over  50-ton 
capacity  for  a  span  of  48  feet,  six  feet  less  than  the  similar  gantry  used  on 
Contract  77.  The  operation  of  placing  the  pipe  sections  was  similar  to  that 
previously  described  for  Contract  77,  the  gantry  being  worked  in  an  advancing 
position  and  finally  in  a  retreating  position. 

The  Sudbury  River  was  diverted  to  the  east  of  its  course  and  the  pipe 
trench  excavated  across  its  bed.  For  laying  the  pipe  in  the  river  bottom  a 
track  of  standard  tee  rails  spiked  to  ties  was  laid  in  the  trench  bottom,  and  a 
ramp  extending  from  high  ground  where  pipe  had  been  delivered  down  to 
trench  bottom  was  excavated  at  a  convenient  point.  The  pipe  sections  were 
rolled  down  the  ramp  onto  the  track  and  were  then  slid  along  the  rails  to 
their  position  in  the  trench.  This  method  of  laying  was  also  employed  for  the 
pipe  on  the  east  slope  of  the  Sudbury  River.  For  laying  the  pipe  on  the  west 
slope,  the  track  in  the  trench  bottom  was  used  but  the  gantry  set  the  pipe 
sections  onto  the  track,  after  which  they  were  hauled  into  place  with  a  tractor. 
Small  steel  channels  were  placed  over  the  heads  of  the  rails  to  prevent  the 
concrete  pipe  from  being  damaged  by  the  friction.  Fiber-filled  lead  gaskets 
were  placed  in  the  joints  as  soon  as  the  adjoining  pipes  were  fitted  together 
and  preliminary  caulking  was  done  promptly  before  the  lower  portion  of  the 
outside  joints  was  filled  with  mortar,  the  procedure  for  mortar-filling  the  out- 
side joints  and  cradling  the  pipe  in  concrete  being  the  same  as  previously 
described  for  Contract  75.  Final  caulking  was  done  after  the  refill  was  placed 
and  allowed  to  settle  and  at  the  end  of  the  year  was  completed  for  11,460  feet 
on  Section  4  and  14,750  feet  on  Section  5.  The  mortaring  of  the  inside 
joints  was  first  done  by  guniting  for  3,560  feet  on  Section  4  and  2,325  feet  on 
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Section  5  but  was  later  changed  to  hand  placing,  by  which  method  approxi- 
mately 800  additional  feet  of  Section  5  were  completed  at  the  end  of  the  year. 

Pipe  laying  continued  from  the  extreme  east  end  westerly  until  July  15, 
when  325  sections,  or  5,200  linear  feet,  had  been  placed,  an  average  of  nine 
per  day.  The  gantry  was  then  dismantled,  removed  to  the  extreme  west  end 
of  Section  4  and  reassembled.  Pipe  laying  then  continued  easterly  from  July 
20  to  September  14,  when  an  additional  712  sections,  or  11,392  feet,  were 
placed,  an  average  of  15  per  day.  The  gantry  was  again  dismantled  and 
moved  back  to  Section  5.  Previous  to  this  time  it  had  been  operated  in  an 
advancing  position,  straddling  the  pipe  line  and  requiring,  in  places  where 
the  pipe  was  laid  in  embankment,  much  elaborate  grading  for  the  support  of 
the  gantry  rails.  When  set  up  on  Section  5  in  September,  the  gantry  worked 
in  a  retreating  position,  requiring  much  less  advance  preparation. 

Pipe  laying  continued  westerly  on  Section  5  from  September  18  to  November 
24,  when  the  last  pipe  was  placed  on  this  section.  An  additional  802  sections, 
or  about  12,832  feet,  were  placed,  an  average  of  nearly  17  per  day.  The  gantry 
then  moved  into  Section  4,  and  on  November  30  an  additional  62  sections,  or 
about  957  feet,  were  placed.  At  the  end  of  the  year,  1,901  sections,  or  about 
30,381  feet,  were  laid.  The  maximum  in  any  one  day  was  33,  on  September 
23,  in  two  shifts  of  6  2I7>  hours.  The  maximum  in  one  8-hour  shift  was  29, 
on  November  27. 

During  freezing  weather,  when  no  laying  of  pipe  or  depositing  of  concrete 
was  permitted  on  frozen  ground,  salamanders  under  tarpaulins  were  used, 
supplemented  by  steam  piped  to  the  trench.  At  the  concrete  batching  plant  the 
aggregates  and  water  were  heated  by  steam  and  concrete  was  received  on  the 
job  at  temperatures  in  excess  of  70  degrees  Fahrenheit.  Water  and  sand  for 
the  outside  mortar  joints  were  heated  at  the  site  of  the  work  and  the  finished 
joints  were  protected  from  freezing  by  insulating  pads  placed  over  them  and 
held  fast. 

Refill  was  completed  for  11,300  feet  on  Section  4  and  refill,  final  grading  and 
soil  dressing  were  practically  completed  on  12,800  feet  on  Section  5.  The 
work  involved  the  construction  of  11  highway  crossings,  also  20  culverts  to 
provide  local  drainage  underneath  the  pipe  line,  2  blow-offs,  and  3  special 
overflow  sections  similar  to  those  previously  described  under  Contract  75. 

The  value  of  work  included  in  contract  estimates  on  Contract  78  to  Novem- 
ber 21,  the  date  of  the  latest  estimate,  was  $274,189.70,  of  which  90  per  cent 
has  been  approved  for  payment.  The  value  of  work  included  in  contract 
estimates  on  Contract  79  to  November  7,  the  date  of  the  latest  estimate,  was 
$305,267.47,  of  which  90  per  cent  has  been  approved  for  payment.  The  con- 
tractor's force  averaged  205  men,  the  maximum  being  398  for  the  week  ending 
November  4.  Excavation  was  occasionally  carried  on  with  three  8-hour  shifts, 
but  generally  operations  were  conducted  in  two  shifts,  varying  from  6  2/3 
hours  to  8  hours  each. 

The  principal  items  of  plant  were  as  follows: 

1  Gantry  crane 

2  Power  shovels 
1     Truck  crane 

6     Dragline  excavators 
15     Caterpillar-tractor  bulldozers 
4     Scraper  wagons 
1     Sheep's-foot  roller 
1     Cement  gun 

Miscellaneous  air  compressors,  concrete  mixers,  etc. 

The  total  work  done  and  the  materials  furnished  to  date  under  the  principal 
items  of  Contracts  78  and  79  are  shown  on  an  accompanying  table. 

Contract  80. — Bids  were  opened  June  1,  for  constructing  the  Norumbega 
Reservoir  in  the  Town  of  Weston  for  high-level  distribution.  This  is  a  PWA 
contract.  Six  bids  were  received,  ranging  from  $478,605.49  to  $684,587.05.  The 
contract  was  executed  June  15  with  Carlo  Bianchi  &  Co.,  Inc.,  Framingham, 
Mass.,  the  lowest  bidder.  The  work  consists  of  constructing  five  earth  embank- 
ment dikes  to  form  the  main  reservoir,  maximum  flow  line  elevation  274.5,  and 
adjoining  lower  emergency  reservoir,  maximum  flow  line  elevation  251.5,  about 
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10  feet  above  Schencks  Pond,  also  constructing  that  portion  of  the  new  pressure 
aqueduct  which  crosses  the  bottom  of  the  main  reservoir  in  a  twin  line.  This 
double-barrel  design  makes  any  future  major  construction  in  the  reservoir  area 
unnecessary  in  the  event  that  an  additional  parallel  aqueduct  line  is  needed.  The 
portion  of  the  aqueduct  line  required  under  this  contract  contains  about  1,060 
feet  of  this  double-barrel  line,  also  the  laying  of  about  170  feet  of  the  11-foot 
6-inch  diameter  precast  steel-cylinder  reinforced  concrete  pressure  pipe  furnished 
under  Contract  85,  these  units  being  only  8  feet  in  length  to  reduce  their  weight 
and  facilitate  handling.  The  work  also  includes  construction  of  a  control  gate- 
house on  the  aqueduct  line  at  the  point  where  it  leaves  the  main  reservoir,  and 
of  access  roads  and  other  appurtenant  works. 

The  contractor  commenced  clearing  the  site  June  15.  Drainage  ditches  were 
excavated  for  the  purpose  of  draining  several  swamps  which  were  within  the 
reservoir  area.  These  swamps  contained  peat  to  a  maximum  depth  of  20  feet,, 
the  average  depth  being  6  feet.  The  peat  was  removed  with  shovels  and  drag- 
lines and  hauled  in  dump  trucks  and  caterpillar  wagons  to  a  designated  spoil 
area  west  of  the  reservoir  site.  Core  trenches  were  excavated  to  sound  bedrock 
on  the  center  lines  of  the  dams  and,  where  required,  concrete  mats  were  con- 
structed on  the  surface  of  the  ledge.  Seams  in  the  ledge  beneath  these  mats  were 
grouted.  Embankment  construction  for  the  five  dams  was  practically  complete 
at  the  end  of  the  year  except  for  the  gap  at  the  aqueduct  crossing  and  gatehouse 
site.  All  of  the  dams  are  constructed  with  rolled  impervious  cores  in  the  center 
with  outer  sections  of  consolidated  semi-impervious  and  pervious  materials^ 
Loam  dressing  was  placed  on  the  downstream  slopes  and  riprap  on  the  upstream 
slopes.  The  material  for  the  impervious  cores  of  topsoil  and  till  was  secured 
on  the  site  and  consolidated  with  sheep's-foot  rollers  and  pneumatic  tampers. 
Semi-impervious  and  pervious  material  sufficient  for  the  construction  of  the  dams 
was  also  secured  from  borrow  pits  at  the  site. 

The  excavation  for  the  gatehouse  and  the  twin  line  aqueduct  across  the  reser- 
voir basin  is  in  progress,  some  of  the  spoil  being  disposed  of  as  riprap  on  the 
slopes  of  the  dams. 

The  value  of  work  included  in  contract  estimates  to  November  21,  the  date 
of  the  latest  estimate,  was  $162,846.49,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  86  men,  the  maximum  being  108 
for  the  week  ending  July  15. 

The  principal  items  of  plant  were  as  follows : 

8  Caterpillar  tractor  bulldozers 

4  Gasoline  shovels 

1  Dragline  excavator 
4  Scraper  wagons 

2  Sheep's-foot  rollers 

Miscellaneous  air  compressors,  trucks,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  80  are  as  follows : 

Stripping 53,900  cu.  yds,. 

Earth  excavation     .............  177,900 

Rock  excavation      .............  13,500 

Consolidated  pervious  embankments         .........  19,500 

Rolled  semi-impervious  embankments     .........  42,800 

Rolled  impervious  embankments     ..........  28,800 

Miscellaneous  concrete    ............  1,240 

Portland  cement 2,100  bbls. 

Contract  81. — Bids  were  opened  April  13,  for  constructing  the  cut-and-cover 
aqueduct.  Section  6  of  the  pressure  aqueduct,  in  the  Town  of  Weston.  This 
is  a  PWA  contract.  Six  bids  were  received,  ranging  from  $560,432.25  to 
$687,967.00.  The  contract  was  executed  April  26  with  M.  F.  Gaddis,  Inc.,  of 
Boston,  Mass.,  the  lowest  bidder.  The  work  consists  of  laying  about  4,920  feet 
of  precast  steel-cylinder  reinforced  concrete  pipe  11  feet  6  inches  in  diameter, 
furnished  and  delivered  by  the  Commission,  extending  westerly  from  Norumbega 
Reservoir,  being  constructed  under  Contract  80,  about  10,350  feet  of  this  pipe 
extending  easterly  from  the  reservoir  to  the  proposed  Charles  River  Shaft,  and 
about  2,200  feet  of  similar  but  smaller  pipe  7-feet  in  diameter  in  a  branch  con- 


Contract   79.— Placing   the    Precast    Pipe   in   the    Pressure   Aqueduct.     Handling   an 
11 -foot  6-inch  Diameter  Pipe  by  Gantry  Crane  Straddling  the  Trench. 


Contract   81.— Handling    11 -foot    6-inch    Diameter    Pipe    by    Two    Cranes    Working 
Together   on   One   Side  of   Trench. 
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nection  from  tlie  main  pressure  aqueduct  line  to  the  Weston  Aqueduct  terminal 
chamber.  The  work  includes  constructing  appurtenant  works  particularly  to 
provide  a  connection  with  the  Weston  Aqueduct  supply  mains  at  the  point  where 
the  7-foot  line  crosses  underneath  the  three  existing  60-inch  supply  mains. 

The  contractor  commenced  clearing  along  the  aqueduct  line  May  1  at  a  point 
west  of  Oak  Street  and  started  trench  excavation  about  two  weeks  later  with 
a  62-ton  crane  equipped  with  a  l^-cubic  yard  drag  bucket.  The  11-foot  6-inch 
pipe  units  were  furnished  and  delivered  along  the  line  in  the  same  manner  as 
previously  described  for  the  other  laying  contracts  and  the  method  of  preparing 
foundations  and  cradling  the  pipe,  etc.,  was  the  same. 

Pipe  laying  commenced  June  28  at  Oak  Street  and  continued  westerly.  The 
pipe  was  placed  by  one  62-ton  and  one  50-ton  crane  used  simultaneously  and 
operated  on  their  caterpillar  treads  close  to  the  edge  of  the  trench,  these  being 
the  same  cranes  as  were  from  time  to  time  equipped  with  drag  buckets  when 
used  for  excavating.  The  laying  of  992  feet  between  Oak  Street  and  Norumbega 
Reservoir  was  completed  July  20.  The  laying  of  4,917  feet  west  of  the  reservoir 
started  August  22  and  was  completed  October  16.  Laying  was  then  resumed 
at  Oak  Street  October  27  and  had  continued  2,429  feet  easterly  by  the  end  of 
the  year,  a  total  of  522  pipe  sections,  or  8,338  feet,  being  laid  during  the  year. 
Pipe  laying  was  done  with  one  8-hour  shift.  The  average  number  of  sections 
placed  on  each  day  when  pipe  was  actually  placed  was  8.  The  maximum  in  any 
one  day  was  21.  The  laying  of  7-foot  pipe  for  the  branch  connection  to  the 
W^eston  Aqueduct  terminal  chamber  commenced  August  15  at  the  main  aqueduct, 
both  excavation  and  laying  being  done  with  a  50-ton  crane.  The  first  700  feet 
of  this  line  was  in  low  land  near  the  Charles  River  and  it  was  necessary  to  pump 
from  well  points  installed  along  both  sides  of  the  trench.  About  12  inches  of 
crushed  rock  was  placed  in  the  trench  bottom  to  insure  good  foundation.  The 
line  was  anchored  against  floating  for  a  length  of  about  800  feet  adjacent  to  the 
terminal  chamber.  The  line  parallels  the  three  existing  60-inch  cast-iron  supply 
mains.  The  trench  throughout  this  length  was  almost  entirely  in  hard  rock 
which  had  to  be  removed  with  great  care  to  avoid  damage  to  the  existing  mains. 
The  removal  of  this  rock  was  nearly  completed  at  the  end  of  the  year.  This  7-foot 
line  also  passes  beneath  these  mains  at  River  Street  and  the  work  of  supporting' 
them  during  the  excavation  was  well  advanced.  A  total  of  151  pipe  sections,  or 
1,808  feet,  were  laid  during  the  year.  The  pipe  manufactured  under  Contract 
85  was  delivered  along  the  line  well  in  advance  of  the  contractor's  laying  opera- 
tions. By  the  end  of  the  year  12,368  linear  feet  of  11-foot  6-inch  pipe  and  2,196 
linear  feet  of  7-foot  pipe  were  delivered.  To  provide  for  this  delivery,  the  laying 
contractor  constructed  roads  35  feet  in  width  along  the  entire  line.  The  average 
number  of  sections  placed  on  each  day  when  pipe  was  actually  placed  was  5,  the 
maximum  in  any  one  day  was  14.  Final  caulking  and  mortaring  of  the  inside 
joints  had  not  been  started  on  either  size  of  pipe.  For  mortar-filling  of  the  out- 
side joints,  batches  of  purchased  aggregates  and  cement  supplied  by  the  Com- 
mission were  trucked  to  the  job  from  a  batching  plant  in  Weston. 

The  value  of  work  included  in  contract  estimates  to  November  29,  the  date 
of  the  latest  estimate,  was  $244,200.25,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  80  men,  the  maximum  being  120 
for  the  week  ending  December  2,  1939. 

The  principal  items  of  plant  were  as  follows : 

1  50-ton  crane 

1  62-ton  crane  ^ 

2  Power  shovels 
2  Truck  cranes 

2  Dragline  excavators 

3  Caterpillar-tractor  bulldozers 

Miscellaneous  trucks,  air  compressors,  pumps,  concrete  mixer,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  81  are  shown  in  an  accompanjdng  table. 

Contract  89. — Bids  were  opened  October  26,  for  constructing  mortar  lining 
in  the  old  steel  pipe  siphons  of  the  Weston  Aqueduct  in  the  towns  of  Framingham 
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and  Wayland.  This  is  a  PWA  contract.  Five  bids  were  received,  ranging  from 
$38,417.75  to  $47,753.72.  The  contract  was  executed  November  6  with  Marin- 
ucci  Brothers  &  Company  of  Boston,  Mass.,  the  lowest  bidder.  The  work  con- 
sists of  cleaning  the  old  90-inch  steel  pipe  siphons  of  the  Weston  Aqueduct, 
4,725  feet  long,  in  continuous  service  for  the  past  37  years,  and  lining  them 
with  about  12,000  square  yards  of  Portland  cement  mortar ;  and  includes  about 
14,000  linear  feet  of  fencing.  The  contractor  started  work  November  13,  erecting 
staging  at  the  Sudbury  River  arch.  At  the  end  of  the  year  the  pipe  arch  across 
the  river  had  been  sand  blasted  and  was  ready  for  painting,  cleaning  inside  of 
the  Sudbury  River  siphon  was  started  and  all  fence  posts  set  at  the  Happy 
Hollow  siphon.  The  contractor's  force  averaged  13  men,  the  maximum  being 
20  for  the  week  ending  December  2,  1939. 

No  estimate  for  payment  was  made  before  November  30. 

QuABBiN  Reservoir  and  Aqueduct  Division 

The  Quabbin  Reservoir  and  Aqueduct  Division  continued  in  charge  of  the 
work  on  the  Ware  River  watershed,  of  the  maintenance  of  the  Rutland-Holden 
Sewer,  of  the  maintenance  and  operation  of  the  Ware  River  intake  works  at 
Coldbrook  and  the  Wachusett  outlet  works  at  West  Boylston,  of  the  field  work 
in  the  Swift  River  valley  in  connection  with  the  proposed  Quabbin  Reservoir, 
including  topographic  and  real  estate  surveys,  cemetery  removals  and  reforesta- 
tion, of  the  soil  testing  and  water  analysis  laboratories,  of  the  investigations, 
surveys,  etc.,  along  the  Ware,  Swift  and  Chicopee  rivers,  of  the  construction 
of  the  Winsor  Dam,  shallow  flowage  regulating  dams,  reservoir  clearing,  and 
access  roads  in  the  vicinity  of  the  administration  buildings  at  Winsor  Dam  and 
the  supervision  of  the  construction,  as  a  WPA  project  sponsored  by  the  Com- 
mission, of  a  sewerage  system  for  the  Town  of  Holden. 

MiJcellaneous   Office    Work 

Semi-monthly  estimates  for  Contracts  52.  61,  62,  63,  64  and  82,  monthly  esti- 
mates for  Contracts  65,  66,  72,  88  and  93,  and  final  estimates  for  Contracts  56, 
*60,  61,  62,  63,  64,  65,  88  and  98  were  prepared.  Additional  real  estate  plans 
were  prepared  of  miscellaneous  properties  in  the  Ware  River  watershed.  The 
preparation  of  construction  plans  for  sewerage  systems  in  the  towns  of  Rutland 
and  Holden  was  completed.  Taking  plans  were  prepared  for  these  towns  covering 
the  real  estate  required  to  be  taken  by  them  for  the  sewer  construction  and 
assistance  given  to  them  in  preparing  the  takings.  Plans  and  studies  were  made 
of  methods  of  disposing  of  sewage  in  the  towns  of  Boylston  and  West  Boylston 
in  the  Wachusett  watershed,  involving  to  date  about  134  acres  of  topography. 
Daily  rainfall  and  temperature  records  and  continuous  records  of  the  flow  of 
the  Ware  River  were  kept  at  the  intake  building.  Daily  rainfall  records  were 
kept  at  West  Rutland.  Daily  rainfall  and  temperature  records  were  kept  at 
Enfield  until  July  1,  and  thereafter  in  the  administration  buildings  in  Belcher- 
town.  Continuous  records  were  kept  of  the  flow  of  the  Swift  River  at  Winsor 
Dam.  Work  on  the  record  plans  and  tracings  of  the  Daniel  Shays  Highway 
between  Belchertown  and  New  Salem  were  completed  and  work  continued  on 
the  record  vplans  of  the  Petersham-New  Salem  Highway.  Contract  drawings 
were  completed  for  the  proposed  access  highway  via  Quabbin  Hill  between 
Winsor  Dam  and  Quabbin  Dike,  which  the  Commission  has  named  Administra- 
tion Road.  Contract  drawings  were  made  for  the  completion  of  the  East  Branch 
Baffle.  Plans  were  made  for  remodeling  dwelling  houses  in  the  vicinity  of  the 
administration  building.   Photographs  of  the  progress  of  construction  were  taken. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  construction  under  Contracts  52,  56,  60,  64, 
65,  66,  88  and  93.  Periodic  readings'  of  the  ground  water  level  in  numerous 
test  wells  were  continued  during  construction  operations  at  Winsor  Dam,  and 
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similar  observations  were  continued  at  the  Quabbin  Dike.  Limits  of  the  reservoir 
clearing  and  grubbing  areas  were  surveyed,  sawdust  piles  measured  totaling 
77,000  cubic  yards,  and  other  miscellaneous  items  to  be  removed  from  the  reser- 
voir site  were  located.  In  the  latter  part  of  July  a  weir  was  built  across  the 
Swift  River  about  800  feet  downstream  from  the  Winsor  Dam  spillway  channel, 
and  an  automatic  recording  gage  record  made  supplemented  by  other  gage  read- 
ings during  the  contractor's  operation  of  plugging  the  stream-control  tunnel 
which  carried  the  flow  of  the  Swift  River  past  Winsor  Dam.  Monthly  inspections 
and  reports  were  continued  of  conditions  found  at  all  shaft  heads  along  the 
Quabbin  Aqueduct. 

Storage  buildings  were  made  available  near  the  group  of  administration  build- 
ings by  the  repair  of  existing  farm  buildings  in  the  vicinity  and  by  the  erection 
of  some  new  buildings. 

The  Department  of  Public  Health  continued  its  cooperation  with  this  division 
in  the  analysis  of  samples  of  water.  The  chlorinator  station  on  Mill  Brook 
below  the  Central  New  England  Sanatorium  was  maintained. 

Quabbin  Aqueduct  and  Ware  River  Intake  Works 

At  the  lower  intake  at  Shaft  12,  temporary  barricades  against  floods  on  the 
East  Branch  of  the  Swift  River  were  removed,  stop  shutters,  racks  and  one-way 
shutters  to  permit  the  draft  of  water  from  Quabbin  to  Wachusett  Reservoir  were 
placed  in  position,  trash  racks  were  removed  and  the  entire  intake  made  ready 
for  operation. 

At  the  top  of  Shaft  llA  hinged  timber  gates  were  installed  on  the  ^ight 
openings,  to  permit  the  discharge  into  Quabbin  Reservoir  of  flood  flows  from 
the  Ware  River,  and  to  prevent  any  reverse  flow  or  draft  from  the  reservoir, 
and  the  entire  outlet  works  at  this  point  made  ready  for  operation.  The  Ware 
River  intake  works  were  maintained  ready  for  operation  whenever  required. 
The  electric  transformers  at  Shaft  9  which  were  damaged  during  the  hurricane 
of  the  previous  September  were  reconditioned. 

The  tunnel  bulkhead  2,200  feet  west  of  the  Ware  intake  at  Shaft  8  was  re- 
moved under  Contract  98,  as  hereinafter  described.  A  gasoline-driven  hoist 
purchased  by  the  Commission  was  installed  for  emergency  use  in  the  head  house 
at  Shaft  4.  The  work  of  changing  over  the  144  x  90-inch  Venturi  recorder  at 
Shaft  1,  to  operate  on  the  full  pressure  of  Quabbin  Reservoir,  was  begun  Sep- 
tember 29  and  completed  November  15.  This  consisted  of  removing  the  existing 
float  wells  and  installing  a  new  pressure  recorder  purchased  by  the  Commission. 
Upon  completion  of  the  installation  of  control  gates  at  the  Wachusett  outlet 
of  Quabbin  Aqueduct  at  Shaft  1,  under  Contract  65,  as  hereinafter  described, 
the  900-horsepower  motor  for  driving  the  tunnel  unwatering  pump  was  removed 
from  the  dry  well  on  May  25.  The  tunnel  was  entered  at  Shafts  4,  8,  9  and  12, 
at  intervals,  final  inspection  being  made  on  December  22  when  temporary  fine 
racks  at  the  bottom  of  Shaft  4  and  all  sump  guards  in  the  tunnel  were  removed. 
The  depth  of  water  standing  on  the  invert  during  unwatering  operations  for 
inspection  purposes  varies  generally  from  about  4  to  15  inches  except  between 
Shaft  3  and  the  pump  sump  at  Shaft  1,  where  it  flows  at  higher  velocity  and 
much  less  depth. 

Rutland-H olden  Sezver 

Operation. — The  Rutland-Holden  Sewer  was  in  continuous  operation.  The 
entire  length  of  the  line  and  the  meter  stations  at  the  Rutland  State  Sanatorium, 
at  the  U.  S.  Veterans  Hospital  in  Rutland,  and  at  the  Holden- Worcester  bound- 
ary line  were  inspected  regularly,  weirs  and  piezometer  connections  cleaned, 
records  of  flow  maintained,  and  necessary  repairs  made. 

_  Holden  Sezver  System. — ^Work  was  begun  September  28  under  the  Commis- 
sion's agreement  with  the  Town  of  Holden  for  the  construction  of  a  system  of 
sanitary  sewers  in  cooperation  with  the  Federal  Works  Progress  Administration. 
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The  first  pipe  was  laid  October  27.  During  the  year  1,096  feet  of  8-inch  sewer 
pipe  and  785  feet  of  10-inch  sewer  pipe  were  laid  and  two  manholes  constructed. 
The  weekly  average  rate  of  laying  was  376  feet  and  the  maximum  661  feet. 
The  average  number  of  men  employed  on  this  WPA  project  was  64  and  the 
maximum  168.  Under  the  terms  of  its  agreement  the  Commission  furnished  the 
necessary  equipment,  the  major  items  of  which  were  as  follows :  two  105-cu. 
ft.  min.  compressors,  four  paving  breakers,  two  3-leg  derricks,  two  melting 
furnaces,  one  5-cu.  ft.  concrete  mixer,  miscellaneous  pumps,  jack  hammers,  etc. 

Wachusett   Watershed 

Boylston  and  West  Boylston  Sewer. — Continued  studies  were  made  of  the 
feasibility  of  collecting  and  diverting  sewage  of  the  towns  of  West  Boylston 
and  Boylston  out  of  the  Wachusett  watershed.  About  134  acres  of  topography 
were  involved. 

Ware  River  Watershed 

Maintenance. — A  small  labor  force  was  employed  throughout  the  year  in 
caring  for  the  grounds  at  the  Ware  River  intake,  Wachusett  outlet  and  Shaft  4 
and  Shaft  9  head  houses,  setting  stone  bounds,  reforestation  and  other  miscel- 
laneous work.  In  connection  with  the  Commission's  sponsorship  of  the  WPA 
sewer  construction  in  Holden,  all  lines  and  grades  were  given  and  the  construc- 
tion work  superintended.  A  small  labor  force  was  used  to  reconstruct  the  outlet 
of  Brigham  Pond  and  repair  the  destruction  caused  by  the  flood  of  the  previous 
September.  The  average  number  of  men  so  employed  was  28,  the  maximum 
being  44  during  the  week  ending  April  29. 

Reforestation. — Reforestation  in  the  Ware  watershed  was  continued  by  the 
planting  of  transplants  from  the  Commission's  nursery  at  Belchertown,  consist- 
ing of  100,000  European  larch  2-year  seedlings. 

Fire  Protection. — Forest  fire  equipment  continued  to  be  housed  in  a  building 
of  the  Commission  near  the  intake  works  and  was  maintained  in  readiness  for 
service  at  all  times.  Four  assistants  in  the  engineering  force  continued  as  deputy 
forest  fire  wardens  in  the  towns  of  Barre,  Hubbardston,  Oakham  and  Rutland. 
The  Commission's  force  responded  to  alarms  for  two  forest  fires  within  the 
Ware  Watershed,  which  burned  over  an  area  of  3  acres. 

Quahbin   Reservoir 

Topography. — The  taking  of  topography  in  the  area  below  the  flow  line  of 
the  reservoir  was  continued.  To  date  29,960  acres  or  about  46  square  miles  have 
been  surveyed  for  the  general  topographic  maps  within  and  adjacent  to  the 
proposed  reservoir.  Work  on  the  location  of  the  flow  line  was  continued.  A 
small  labor  force  was  employed  in  connection  with  this  work. 

Policing. — Police  protection  was  continued  with  barriers  erected  across  all 
the  main  roads  into  the  reservoir  area  with  men  stationed  at  all  such  points 
to  prevent  the  general  use  of  these  roads  except  by  contractors  engaged  in  the 
clearing  and  other  operations  within  the  area. 

Real  Estate. — Properties  described  in  applications  by  owners  for  sale  of  real 
estate  were  located,  and  when  no  surveys  had  been  made,  sketches  showing  the 
approximate  location  were  prepared.  Properties  purchased  or  taken  by  eminent 
domain  were  plotted  on  the  general  property  map  as  the  deeds  were  received 
and  surveys  completed.  Real  estate  surveys  during  the  year  cover  30  acres, 
making  a  total  to  date  of  80,600  acres  or  126  square  miles.  Of  this  total,  80,500 
acres  have  been  plotted  on  a  scale  of  1  inch=200  feet. 

Photography. — The  photographing  of  buildings,  cemetery  lots  and  construction 
was  continued.  During  the  year  1,336  photographs  were  taken  of  miscellaneous 
views  and  progress  of  construction  at  Quabbin  Reservoir  and  49  in  the  Ware 
River  watershed.  Prior  to  May  23,  at  which  time  the  Southborough-Framingham 
Division  established  its  own  photographing  laboratory,  535  photographs  were 
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taken  on  the  pressure  aqueduct  Hne  by  the  Quabbin  Reservoir  and  Aqueduct 
Division. 

Cemetery  Removals. — Interments  in  Quabbin  Park  Cemetery  and  the  general 
removal  of  bodies  from  existing  cemeteries  in  the  reservoir  area  were  continued. 
The  removal  of  bodies,  headstones  and  monuments  has  been  done  with  labor 
engaged  directly  for  this  work.  Removals  have  been  completed  during  the  year 
from  Bacon  Cemetery  in  Belchertown,  Howe  and  Packardsville  cemeteries  in 
the  former  town  of  Enfield,  Jason  Powers  and  Town  House  cemeteries  in  the 
former  town  of  Prescott,  and  from  old  North  Dana,  Town,  Williams  and  Pine 
Grove  cemeteries  in  the  former  town  of  Dana.  Removals  during  the  year  in- 
cluded a  monument  to  General  George  Washington  from  Town  House  Cemetery 
in  the  former  town  of  Prescott.  All  removals  from  cemeteries  below  the  flow 
line  of  Quabbin  Reservoir  were  completed  August  28.  Of  the  estimated  total 
of  7,500  bodies  to  be  removed,  7,133  have  been  removed  to  date. 

During  the  year  work  progressed  as  shown  in  the  following  table: 

Cemetery   Removals 


Burial  lots  in  Quabbin  Park  Cemetery  assigned  in  exchange 
Burial  lots  in  Quabbin  Park  Cemetery  sold  .... 
Number  of  releases  executed  of  rights  1    ^     /-.    t,    /-• 

in    old    lots    in    Quabbin    Reservoir    \  ^°  O-  ^-  «-emetery 

j^j.g^  to  other  cemeteries 

Bodies   removed  from  Quabbin   Reser-    )   to  Q.  P.  Cemetery 

voir  area        .  .  .  .  .        J   to  other  cemeteries 

Bodies    moved    from    area    outside    Quabbin     Reservoir     to 

Quabbin  Park  Cemetery  .... 
Burials,  not  reinterments,  in  Q.  P.  Cemetery  . 
„      ,  .  ,  (to  Q.  P.  Cemetery 

Headstones  moved  \i^  ^ther  cemeteries       . 

T,r  J.  J         |to  Q.  P.  Cemetery 

Monuments  moved         |to  other  cemeteries      . 

•Includes  corrections  of  previously  reported  data.  Quabbin  Park  Cemetery  was  not  completed  for 
use  until  August  25,   1932,  prior  to  which  time  632  bodies  had  been  removed  to  other  cemeteries. 

The  vault  was  maintained  and  used  from  time  to  time  during  the  winter 
months.  Cemetery  lots  were  graded  and  seeded  as  removals  were  completed, 
and  in  case  of  purchases,  were  graded  and  seeded  at  once.  A  small  wooden 
building  was  moved  from  the  reservoir  area  and  placed  on  new  foundations 
near  the  south  end  of  the  cemetery  for  use  as  a  tool  house.  The  average  force 
employed  on  cemetery  work  during  the  year  was  14  men,  the  maximum  being  23 
during  the  week  ending  July  29. 

Fire  Protection. — The  fire-fighting  equipment  was  maintained  in  readiness 
for  service  at  all  times,  one  fire  truck  being  stationed  at  Pelham  Hill,  one  at 
Dana  Centre,  and  the  remainder  of  the  fire-fighting  equipment  being  housed 
at  the  administration  building.  An  average  of  14  men  were  employed  for  43 
weeks,  commencing  January  16,  cleaning  up  the  hurricane-felled  timber  and 
slash  along  the  roads  and  highways  in  areas  where  a  dangerous  fire  hazard 
existed.  Four  automobile  chassis  purchased  by  the  Commission  were  converted 
to  fire-fighting  equipment  by  the  construction  of  special  bodies.  One  of  these 
trucks  was  sent  to  the  Ware  River  intake  works  September  17,  for  use  in  the 
Ware  watershed.  Several  of  the  assistants  in  the  division  ofifice  were  appointed 
as  deputy  fire  wardens  in  the  Town  of  New  Salem.  The  equipment  and  per- 
sonnel responded  during  the  year  to  calls  for  assistance  at  4  forest  fires  which 
burned  over  a  total  area  of  104  acres.  There  also  occurred  one  building  fire. 
Fires  due  to  operations  by  the  clearing  contracts  burned  over  a  total  area  of 
1,135  acres.  An  average  of  25  men  were  employed  for  17  weeks  reel  earing  fire 
stops  along  the  property  taking  line.  An  average  of  8  men  were  employed  for 
16  weeks  clearing  all  hurricane-felled  trees  and  brush,  and  making  old  and 
discontinued  roads  available  for  access  of  fire  equipment. 

Lumbering. — Hurricane-felled  timber  was  mapped  and  estimates  made  of  its 
quantity.  Various  lumbermen  continued  cutting  operations  under  agreements 
with  the  Commission  for  the  purchase  of  standing  timber.  In  addition  an  average 
force  of  32  men  was  employed  from  December  1  to  August  31,  salvaging  hurri- 
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cane-felled  timber  for  sale  to  the  Northeastern  Timber  Salvage  Administration, 
Mass.  Division.  This  government  agency  was  permitted  to  use  Hacker  and 
South  Spectacle  ponds  in  New  Salem  for  water  storage,  and  a  site  in  the  former 
town  of  Dana  for  dry  storage.  During  the  year  the  Commission's  forces  salvaged 
and  delivered  about  2,364,400  board  feet  to  these  ponds  and  about  545,000  to 
the  dry  site,  making  a  total  of  about  2,909,400  board  feet. 

Reforestation. — The  general  program  of  reforestation  was  continued  with 
stock  from  the  Commission's  nurseries.  Watershed  planting  was  done  April  19 
to  27,  with  an  average  force  of  13  men  on  areas  outside  the  flow  line  in  the 
towns  of  Ware  and  Prescott,  and  September  5  to  29,  with  an  average  force 
of  37  men  in  the  towns  of  Enfield,  Greenwich  and  Prescott.  The  Quabbin  water- 
shed planting  during  the  year  is  summarized  as  follows,  not  including  the  102,385 
European  larch  2-year  seedlings  which  were  used  for  replacement  planting,  and 
which  show  a  survival  to  date  of  75  per  cent. 

Per  Cent  Cost  per 

Type  of                                              Acres         of  Survival  M  for 

Species                                                Transplants            Quantity              Planted           to  Date  Planting 
White  pine  ....              4-year                  209,070^ 

Red  pine       ....              4-year                  3S5,300|                  440                    90  $7.62 

Plantings  in  previous  years  show  survival  to  date  as  follows : 

1935  .............    60  per  cent 

1936 40  "   " 

1937 90  "" 

1938  including  replacements       .  .  .  .  .  ,  .  .  90     "      " 

Spring  planting  included  100  pounds  of  white  pine,  100  pounds  of  red  pine, 
50  pounds  of  European  (Tyrolean)  larch,  and  25  pounds  of  Hemlock  seed. 

Fall  planting  consisted  of  100  pounds  of  white  pine  seed. 

General  maintenance  work  and  additional  planting  was  done  in  the  Belcher- 
town  Nursery. 

A  summary  of  the  stock  now  in  the  nursery  is  as  follows : 

One-year  seedlings 3,303,000 

Two-year  seedlings 2,025,000 

Three-year  seedlings  .........  700,000 

Three-year  transplants 1,225.000 

Four-year  transplants .  2,282,000 

Total 9,535,000 

The  nursery  also  contains  about  4,800  trees  and  shrubs  taken  from  the  reser- 
voir area  and  also  from  the  Weston  Nursery  land  taken  by  the  Commission  for 
the  construction  of  the  new  pressure  aqueduct  in  the  Wayland- Weston  Division. 

General  maintenance  of  the  Belchertown  Nursery  included  spraying  of  trees 
for  control  of  gypsy  moths  and  other  insects,  weeding  seed  and  transplant 
beds,  placing  and  removing  snow  fences,  digging  drainage  ditches  and  laying 
water  pipe  for  watering  the  nursery  stock.  This  work  was  carried  on  from 
April  11  to  November  13  with  an  average  force  of  19  men. 

Clearing  Area  to  he  Flooded. — The  experimental  clearing  of  about  530  acres 
north  of  Winsor  Dam  was  continued  to  completion  and  served  as  a  guide  to 
the  contractors  engaged  in  the  main  reservoir  clearing  operations.  An  average 
labor  force  of  16  men  was  employed  for  this  work  between  January  12  and 
June  20.  To  do  necessary  reclearing  of  the  lower  portions  of  the  reservoir  in 
advance  of  the  flooding,  an  average  labor  force  of  53  men  was  employed  com- 
mencing September  2. 

Maintenance. — A  labor  force  was  employed  throughout  the  year  for  miscel- 
laneous maintenance  work  including  maintenance  of  the  completed  Quabbin  Dike 
and  access  roads.  Following  the  sale  and  removal  of  buildings  owned  by  the 
Commission  above  the  flow  line,  considerable  debris  was  left  in  and  around 
the  cellar  holes.  In  order  to  eliminate  the  fire  hazard  and  prepare  the  areas 
for  planting,  these  cellar  holes  were  cleaned  up,  the  debris  burned  and  the  cellar 
holes  filled  in  with  a  bulldozer.  Considerable  repair  work  was  done  on  roads 
above  the  flow  line  to  keep  them  passable  during  reservoir  clearing  operations. 
During  the  year  temporary  barriers  were  erected  and  maintained  on  roads 
leading  into  the  valley.    Of  the  temporary  barriers  erected  26  were  replaced 
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with  permanent  gates  on  main  roads  leading  into  the  valle)\  The  work  of  setting 
stone  bounds  to  mark  the  general  taking  plan  and  outlying  properties  of  the 
Commission  was  continued.  The  average  number  of  men  so  employed  was  26 
the  maximum  being  80  for  the  week  ending  September  2. 

Remodeling  and  Repairing  Buildings. — Two  houses  in  Belchertown  conven- 
iently located  near  the  administration  building,  one  in  New  Salem,  suitable  for 
housing  fire  equipment,  and  one  on  Prescott  Hill,  suitable  for  a  fire  lookout 
station,  were  remodeled  and  repaired  as  permanent  additions  to  the  equipment 
for  maintenance,  and  other  miscellaneous  repairs  were  made  to  buildings  in 
temporary  use.    The  average  number  of  men  so  employed  was  4. 

Administration  Buildings. — The  newly  built  administration  buildings  were  pre- 
pared for  occupancy  following  acceptance  by  the  Commission.  General  occupancy 
by  all  departments,  except  the  laboratories  and  field  forces  on  contracts  for 
clearing  and  for  regulating  reservoirs,  was  made  on  January  30. 

The  grounds  were  maintained  and  improvements  made  in  the  local  drainage 
following  the  heavy  storms  of  last  fall.  Tests  were  made  the  first  of  each  month 
of  the  automatic  sprinkler  system.  The  auxiliary  lighting  plant  located  in  the 
west  garage  building  was  tested  periodically.  This  system  was  used  June  17, 
following  a  high  wind  storm  in  this  area  when  outside  power  service  was  dis- 
rupted due  to  broken  wires  caused  by  fallen  tree  limbs. 

The  automatic  oil  burner  boiler  of  the  heating  system  has  been  in  successful 
operation,  except  that  it  was  shut  off  during  the  summer,  from  May  20  to 
September  19.  During  this  period  the  summer  hot  water  heater  was  in  operation. 
It  was  found  possible  to  maintain  a  satisfactory  average  temperature  for  about 
56  degrees  in  the  underground  patrol  building  and  seaplane  hangar,  without 
material  assistance  from  the  main  heater,  so  that  considerable  economy  in  fuel 
is  realized.  Commencing  April  9,  all  vehicular  repairs  were  taken  care  of  at 
the  repair  shop  in  the  west  garage  at  a  considerable  saving  in  cost  compared 
with  outside  flat-rate  charges. 

Soil  Testing  Laboratory. — The  work  of  exploring,  collecting  and  testing 
materials  from  embankment  construction  was  continued.  Following  a  fire  which 
destroyed  the  laboratory  building  on  March  23,  records  and  salvaged  equipment 
were  removed  to  the  former  division  office  in  the  so-called  Chandler  house. 
Benches,  shelves  and  cabinets  were  constructed  for  temporary  use  and  exten- 
sions made  to  the  water  piping  and  electric  lines  so  that  testing  could  be  resumed 
March  25.  During  the  year  equipment  for  soil  testing  was  transferred  to  the 
Commission's  laboratory  in  the  Wayland- Weston  Division  office  at  Natick 
and  such  other  equipment  as  was  suitable  was  transferred  to  the  Commission's 
concrete  testing  laboratory  on  Speen  Street  in  Natick. 

Collection  and  testing  of  materials  from  the  selected  borrow  areas  and  from 
the  core  and  beach  of  Winsor  Dam  to  determine  permeability  and  relative  char- 
acteristics were  continued  until  the  hydraulic-fill  and  rolled-fill  types  of  con- 
struction were  completed.  Permeability  tests  of  embankment  materials  and 
acceptance  tests  of  proposed  aggregates  were  made  in  connection  with  the 
construction  of  the  regulating  dams  and  highway  construction  in  the  reservoir 
area.  During  the  year  1,971  samples  were  collected,  making  a  total  to  date  of 
28,200  samples  from  Winsor  Dam  alone.  A  small  labor  force  was  employed 
in  the  collection  of  samples. 

Sampling  from  the  settled  cores  was  continued  periodically  through  the  ports 
of  the  observation  wells  in  Winsor  Dam  and  Quabbin  Dike  and  tested  for  size 
gradation  and  porosity  to  determine  the  extent  of  consolidation.  The  consoli- 
dation of  the  core  around  these  wells  produced  sufficient  vertical  load  by  friction 
and  by  actually  bearing  on  the  pipe  flanges  to  buckle  the  pipe  of  ^-inch  plate 
at  a  depth  of  about  130  feet  in  each  well.  The  wells  were  reinforced  as  necessary 
by  additional  pipe  sleeves  on  the  inside  made  of  four  quadrants  of  1-inch  plate 
backed  with  concrete. 

Until  the  Commission's  laboratory  was  established  in  Natick,  acceptance 
tests  were  made  on  concrete  aggregates  for  the  pressure  aqueduct  construction. 
Spelter  tests  of  zinc  used  in  galvanizing  and  other  acceptance  tests  were  made 
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for  the  large  quantity  of  fencing  required  along  the  pressure  aqueduct  and  for 
the  Spot  Pond  By-pass. 

Chemical  and  Bacteriological  Laboratory. — The  sampling  and  bacteriological 
examination  of  water  supplies  of  the  Commission's  contractors  and  of  miscel- 
laneous supplies  on  property  controlled  by  the  Commission  were  continued. 
Regular  samples  have  been  collected  and  tested  from  stations  on  the  Ware,  Swift, 
Quaboag  and  Chicopee  rivers. 

The  fire  which  destroyed  the  laboratory  March  23  resulted  in  almost  complete 
loss  of  the  equipment.  Temporary  quarters  were  established  in  the  former  divi- 
sion office  as  was  done  in  the  case  of  the  soil  testing  laboratory.  In  the  emer- 
gency, the  cooperation  of  the  Department  of  Public  Health  through  its  laboratory 
in  Westfield  and  the  State  Agricultural  College  at  Amherst  was  very  helpful. 
The  laboratory  continued  the  supervision  of  treatment  of  fines  wasted  from  the 
contractor's  operation  in  the  construction  of  Winsor  Dam.  The  commencement 
of  filling  of  the  reservoir  necessitated  discontinuing  the  electric  power  lines 
November  17.  The  Commission  purchased  and  installed  at  the  laboratory  a 
15-kilowatt  gasoline-driven  generator  suitable  for  later  permanent  installation 
as  an  emergency  unit  at  the  Ware  River  intake  building.  A  small  labor  force 
was  employed  in  the  collecting  and  handling  of  samples. 

Progress  of  Contracts 

Contract  51. — Following  the  judgment  which  was  entered  September  25  in 
the  amount  of  $8,712.98,  in  the  case  of  the  petition  for  $191,767.62  by  the  con- 
tractor, the  Franklin  A.  Snow  Company,  the  final  estimate  previously  reported 
in  the  amount  of  $199,045.99  was  revised  to  the  amount  of  $198,407.01  and 
dated  October  26.    This  did  not  include  the  amount  of  the  judgment. 

Contract  52. — Contract  52,  with  Benjamin  Foster  Company,  for  constructing 
the  embankment  of  Winsor  Dam  in  the  towns  of  Belchertown  and  Ware,  was 
continued  throughout  the  year.  Hydraulic-fill  operations  had  been  completed 
the  previous  year  and  jetting  of  the  core  through  the  ice  on  the  pool  was  dis- 
continued about  the  middle  of  December.  The  dam  was  topped  off  with  selected 
materials  spread  and  rolled  during  the  later  stages  of  the  hydraulic-fill  operations. 
The  outer  slopes  had  been  steepened  to  furnish  some  of  the  material  used  in 
topping  oflF.  Draglines  were  used  to  cut  the  slope  back  to  grade.  Work  was 
shut  down  for  the  winter  December  10  and  resumed  early  in  April  when  the 
core  pool  was  drained.  Unsatisfactory  material  in  the  core  in  the  east  end  of 
the  dam  was  replaced  with  satisfactory  material  and  the  placing  of  the  rolled 
fill  started.  Impervious  material  for  the  core  was  obtained  from  top  soil  borrow 
pits  west  of  the  dam  and  from  a  glacial  till  pit  east  of  the  north  end  of  the 
spillway  channel. 

The  impervious  core  was  completed  May  26  and  the  pervious  portion  of  the 
embankment  practically  completed  by  the  end  of  June.  Crushed  stone  obtained 
by  crushing  rejects  from  the  hydraulic-fill  excavation  was  hauled  to  the  top 
of  the  upstream  slopes  in  trucks,  dumped  and  spread  by  bulldozer  for  a  blanket 
under  the  riprap.  This  blanket  was  practically  completed  August  3.  Riprap 
consisting  of  suitable  large  fragments  from  the  spillway  excavation  was  trucked 
to  the  upstream  face  and  dumped  into  place.  This  work  continued  through  the 
winter.  It  was  pushed  from  the  top  of  the  slope,  by  bulldozer  and  trimmed  to 
the  required  finished  slope  of  the  upstream  face  by  crane.  The  riprap  was 
practically  completed  by  the  first  of  September,  a  total  of  132,000  cubic  yards 
being  placed. 

Stone  walls  along  both  sides  of  the  top  of  the  dam  were  built  of  field  stone 
with  a  cap  of  rough  quarried  granite  which  the  contractor  elected  to  set  rather 
than  hunt  for  large  satisfactory  field-stone  caps.  Work  started  on  the  walls 
June  15  and  they  were  practically  complete,  except  for  the  capstones,  July  22. 
The  caps  were  not  set  until  after  the  road  sub-base  was  graded  so  that  settle- 
ment of  the  fill  would  not  affect  the  relative  height  of  the  wall  above  the  road. 
The  walls,   including  capstones,  were  practically  completed  August  19. 


Contract  52. — Looking  Westerly  Along  Winsor  Dam  of  Quabbin  Reservoir.    Admin- 
istration Buildings  at  Further   End. 


Contract   52. — Excavation  for   Winsor    Dam    Spillway    Showing    Spillway    Channel 
at  Left  and  Bridge  for  East  Access  Road. 
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The  road  surface  across  the  dam  was  completed  September  11  and  the  paved 
curbs  October  5.  When  the  downstream  slopes  were  roughly  graded  and  before 
placing  the  soil  dressing,  the  drop  inlets  and  tile  pipes  of  the  drainage  system 
were  installed.  The  main  24-inch  drain  constructed  under  a  previous  contract 
was  extended  to  its  outlet  at  the  river  and  completed  November  18.  Work  of 
completing  the  observation  wells  for  access  from  the  top  of  the  dam  to  the 
center  of  the  core  was  in  progress  at  the  end  of  the  year. 

Soil  dressing  on  the  downstream  face  was  started  May  1  and  practically  com- 
pleted by  the  end  of  July.  The  soil  was  dumped  at  the  top  of  the  slope  and 
pulled  into  place  by  a  bulldozer  equipped  with  a  long  wooden  blade. 

The  contractor  resumed  the  placing  of  concrete  in  the  intake  building  in 
April,  the  construction  of  stone  masonry  May  1,  and  interior  tile  work  May  24. 
Walls  were  built  up  a  few  courses  at  a  time  and  the  structure  practically  com- 
pleted November  14.  The  installation  of  the  traveling  crane  was  completed 
June  2  and  was  used  by  the  contractor  in  his  tunnel-plugging  operations.  The 
concrete  roof  slab  was  poured  September  25.  The  promenade  tile  deck  was 
placed  over  insulation  and  waterproofing  and  completed  November  3.  The 
parapet  walls  were  covered  with  sheet  lead  over  which  the  capstones  were 
placed  on  dowels.    The  building  was  practically  complete  at  the  end  of  the  year. 

The  48-inch  sluice  gate  on  the  permanent  48-inch  outlet  pipe  was  installed 
June  3  to  August  5.  During  July  and  August  power  and  telephone  connections 
were  laid  connecting  the  intake  building  with  the  administration  building. 

The  contractor  commenced  the  work  of  plugging  the  river  diversion  tunnel 
June  5  with  the  installation  of  two  36-inch  valves  on  the  temporary  siphon 
by-pass.  On  June  17  he  started  unwatering  the  central  bay  into  the  stop  logs. 
Considerable  difficulty  was  encountered  due  to  debris  and  a  diver's  helmet  had 
to  be  used  in  seating  the  logs.  The  contractor  first  attempted  to  pump  concrete 
from  his  aggregate  and  mixing  plant  on  the  boathouse  ramp  through  the  inter- 
mediate intake  and  down  the  shaft  to  concrete  the  tunnel  plug.  After  repeated 
failures  the  concrete  mixer  was  moved  to  the  top  of  the  dam  adjacent  to  the 
intake  building  and  on  July  14  concrete  was  poured  down  a  20-inch  steel  pipe 
hung  in  the  shaft.  The  temporary  siphon  was  completed  in  the  central  bay  and 
put  in  operation  July  19.  The  east  and  west  bays  were  then  closed  off  and  the 
entire  flow  of  the  river  passed  through  the  siphon  July  21.  Commencing  July  31 
a  concrete  plug  of  about  950  cubic  yards  was  placed  in  a  continuous  pour  which 
was  completed  in  78  hours  on  August  3.  This  sealed  ofif  the  tunnel  upstream 
and  left  about  200  cubic  yards  to  be  placed  around  the  48  x  78-inch  sluice 
gate  and  the  72-inch  steel  outlet  pipe,  etc.  Forms  for  the  remaining  concrete 
had  been  built  and  the  gate  set  in  position  at  the  end  of  the  year.  Due  to  the 
slow  rise  of  the  water  in  the  reservoir  a  considerable  delay  was  anticipated  in 
discontinuing  the  temporary  siphon  and  diverting  the  flow  as  required  through 
the  48-inch  outlet  pipe.  However,  the  successful  handling  of  the  river  flow 
by  the  siphon  method  had  been  so  well  demonstrated  that  the  contractor  installed 
a  second  temporary  siphon  of  20-inch  pipe  constructed  in  the  intake  well  so  as 
to  be  easily  removable.  By  this  means  the  river  flow  was  diverted  from  the 
original  siphon  into  the  48-inch  line  October  18.  This  allowed  the  tunnel  down- 
stream from  the  plug  to  be  unwatered  without  waiting  for  the  otherwise  neces- 
sary rise  in  the  reservoir  level.  By  November  6  the  reservoir  had  risen  suffici- 
ently to  submerge  the  entrance  to  the  48-inch  line  and  the  second  siphon  was 
removed. 

Construction  of  the  lower  intake  fill  across  the  entrance  to  the  stream  control 
tunnel  was  started  July  22  following  the  installation  of  a  temporary  36-inch 
pipe  in  the  bottom  of  the  tunnel  approach  channel  through  which  all  the  flow 
of  the  river  was  diverted.  The  fill  was  composed  of  upstream  and  downstream 
sections  of  rock  from  the  spillway  and  a  tight  core  of  top  soil  and  gravel.  The 
fill  was  completed  and  capped  August  17  with  a  concrete  beam  spanning  the 
wing  walls  of  the  intake  approach  and  forming  the  permanent  sill  of  the  lower 
intake  at  elevation  427,  47  feet  above  the  original  river  bed.  At  the  end  of  the 
year  the  river  was  still  flowing  through  the  temporary  36-inch  pipe  and  the  base 
of  the  lower  intake  fill. 
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The  contractor  built  a  cofferdam  across  the  outlet  of  the  river  diversion  tunnel 
October  18  just  above  the  point  of  discharge  of  the  48-inch  line  which  in  1932 
was  embedded  in  the  tunnel  lining  under  Contract  30  in  anticipation  of  and 
in  preparation  for  this  event.  This  fill  was  then  extended  into  the  tunnel  by 
end-dumping  from  trucks,  draining  the  displaced  water  out  through  a  ditch 
along  the  southwest  wall  of  the  tunnel.  The  tunnel  fill  was  completed  November 
2  with  material  taken  from  stock  piles  made  from  materials  excavated  in  the 
spillway  and  outlet  channels  and  from  a  nearby  borrow  pit.  As  soon  as  the 
fill  was  extended  to  the  tunnel  plug,  excavation  of  the  fill  and  the  debris  was 
made  for  the  concrete  block  foundation  supporting  the  main  72-inch  steel  outlet 
pipe  at  its  elbow  just  downstream  from  the  plug.  Concrete  foundations  for 
the  outlet  structure  were  placed  up  to  the  level  of  the  tunnel  fill  November  9. 
The  48  X  72-inch  sluice  gate  and  frame  were  then  brought  in  over  the  fill  and 
raised  into  position  in  the  shaft.  The  34-foot  sections  of  the  72-inch  steel  pipe 
Imes  were  brought  into  the  tunnel  over  the  same  route.  At  the  end  of  the  year 
the  first  22  sections  of  pipe  below  the  sluice  gate  were  assembled  each  on  two 
concrete  footings  and  the  first  15  joints  were  riveted. 

The  contractor  started  the  construction  at  the  outlet  works  May  20  with  a 
timber  cofferdam  at  the  recess  in  the  east  tunnel  wing  wall  for  the  installation 
of  gates  in  the  48-inch  outlet  line.  Cofferdams  were  also  built  around  the  dis- 
charge ends  of  the  Venturi  meters  using  sections  of  steel  pipe  fitted  inside  of 
the  end  rings  and  held  in  place  by  filling  inside  square  timber  cofferdams.  By 
June  10  the  48-inch  pipe  from  the  intake  works  and  both  Venturi  meters  buried 
beneath  the  river  channel  had  been  cleaned  out.  Early  in  August  the  work  of 
installing  the  48-inch  gate  valve,  a  48-inch  Dow-disc  valve,  and  special  fittings 
was  completed.  The  operating  stems  of  the  valves  were  housed  in  a  temporary 
wooden  building  November  20.  At  the  end  of  the  year  good  progress  had  been 
made  on  excavation,  construction  of  forms  and  placing  of  reinforcing  steel 
for  the  foundations  of  the  outlet  building. 

The  contractor  commenced  the  final  grading  of  the  outlet  channel  May  31. 
The  bottom,  which  had  been  materially  altered  by  the  flood  of  September  21, 
was  cut  down  to  approximately  elevation  380  with  riprap  berms  at  the  sides. 
At  the  end  of  the  year  good  progress  had  been  made  in  regrading  and  loaming 
the  slopes  of  the  deep  channel  cut. 

In  the  second  week  of  December  the  contractor  resumed  the  excavation  of 
ledge  and  earth  for  the  main  spillway  channel.  Material  not  suitable  for  riprap 
on  the  dam  was  used  to  construct  the  fill  for  the  extension  of  the  spillway  weir 
road.  Excavation  was  continued  throughout  the  year.  In  August  the  contractor 
resumed  excavation  of  the  spillway  channel  south  of  the  bridge.  Earth  excava- 
tion just  south  of  the  bridge  was  continued  intermittently  and  practically  com- 
pleted by  the  end  of  the  year.  Rock  excavation  commenced  at  the  extreme  south 
end  of  the  channel  in  September.  Two  steam  shovels  were  used  and  the  work 
nearly  completed  at  the  end  of  the  year. 

When  the  foundation  of  the  spillway  weir  was  exposed,  portions  were  found, 
badly  shattered  and  about  400  cubic  yards  were  required  to  be  excavated  by 
barring  and  wedging.  Along  portions  of  the  west  side  of  the  spillway  approach 
channel  the  ledge  surface  opposite  the  weir  was,  in  a  few  short  stretches,  lower 
than  anticipated  and  it  was  necessary  to  build  retaining  walls  to  hold  the  earth 
slopes  above  the  rock  cut.  These  walls  were  built  of  rubble  masonry  using 
field  stones  for  the  exposed  face  and  quarry  granite  for  the  caps.  An  almost 
continuous  wall  had  to  be  built  along  the  west  side  of  the  approach  channel. 
Good  progress  was  made  in  grading  and  loaming  slopes  of  the  entire  spillway 
channel. 

The  concrete  footings  for  the  spillway  weir  were  placed  and  the  first  stone 
laid  September  13.  The  stone  masonry  of  the  downstream  face  was  laid  up 
three  courses  at  a  time  and  concrete  placed  between  it  and  an  inclined  form, 
built  about  2  feet  back  from  the  upstream  face.  This  method  was  used  because 
of  the  difficulty  of  laying  the  flatter  sloping  upstream  stone  face  without  concrete 
close  behind  it  to  brace  against.  Two  galvanized  steel  strap  anchors  36-inches 
long  set  in  holes  in  the  top  face  of  the  stone  tied  each  stone  to  the  concrete. 
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Steel  waterstops  were  set  in  the  joints  of  the  concrete.  The  crest  stones  were 
set  dry  and  the  joints  under  them  filled  b}^  forcing  grout  down  through  the  holes 
drilled  in  them  for  dowels.  When  the  grout  was  hard,  holes  for  the  dowels 
were  drilled  down  into  the  concrete,  grout  placed  in  the  hole,  and  the  dowel 
forced  down  into  the  hole.  At  the  end  of  the  year  the  masonry  for  the  longer 
section  of  crest  at  elevation  530  was  practically  complete  and  good  progress 
made  on  the  shorter  depressed  section  at  the  north  end  of  the  weir.  Thirty-six 
20-foot  holes  for  grouting  were  drilled  in  the  foundation  and  extended  with 
pipe  through  the  weir  to  connections  on  the  upstream  face.  After  sufiicient 
masonry  was  placed,  late  in  October,  the  holes  were  grouted.  The  rock  was 
very  tight,  taking  only  about  eight  cubic  yards  of  grout  in  the  whole  length 
of  the  weir.  A  flight  of  granite  stairs  at  the  northeast  end  of  the  weir  was 
built  during  October  and  November,  and  was  completed  except  for  the  pipe 
hand  rail  and  a  portion  of  the  rubble  facing  of  the  outside  wall  of  the  stairway. 

The  contractor  resumed  Ma}^  5  the  waterproofing  of  the  extrados  of  the  arch 
and  inner  faces  of  the  spandrel  walls  and  completed  the  work  June  2.  The  con- 
tractor resumed  the  laying  of  masonry  April  13.  As  fast  as  the  stone  was 
laid  in  the  spandrel  walls,  concrete  was  placed  behind  it,  and  all  concrete  was 
in  place  May  27.  The  arch  forms  were  stripped  late  in  April  and  the  intrados 
cleaned.  Laying  of  stone  was  resumed  June  22  in  the  parapet  walls  which  were 
completed  July  10,  except  for  capstones.  The  tops  of  the  random  ashlar  parapet 
w-alls  were  covered  with  sheet  lead.  Holes  were  drilled  through  it  into  the 
masonry  below  and  dowels  set  in  these  holes  were  leaded  in.  The  capstones 
were  set  over  these  dowels  with  mortar  only  along  the  face  of  the  joints  and 
the  space  under  the  stone  and  the  vertical  joints  filled  with  grout.  Work  on 
the  roadway  across  the  bridge  was  started  July  15.  Curbs  were  built  and  the 
sidewalks  placed  behind  them.  An  excellent  finish  was  obtained  on  these  walks 
by  working  granite  chips  into  the  surface  of  the  granolithic  finish  before  it 
had  set  up.  Asphalt  macadam  surface  %\^s  placed  on  the  roadway  and  the 
bridge  completed  at  the  end  of  the  year. 

Work  was  continued  intermittently  throughout  the  year  on  the  grading,  cul- 
verts and  surfacing  for  the  spillway  weir  road,  the  east  and  west  access  roads 
to  Winsor  Dam  and  the  road  from  the  top  of  the  dam  to  the  outlet  works. 
These  were  practically  completed  at  the  end  of  the  year  except  for  a  portion 
of  the  cable-guard  rail,  miscellaneous  work  of  surfacing  parking  areas,  loaming 
and  seeding  side  slopes  and  a  considerable  portion  of  the  road  to  the  outlet 
works  which  must  necessarily  be  left  until  the  construction  of  the  latter  is 
further  progressed.  Excavation  for  the  seaplane  ramp  from  the  patrol  building 
was  started  April  18  and  completed  May  19,  the  excavated  material  being  use3 
to  extend  the  lower  end  of  the  ramp  and  also  for  the  rolled  fill  on  the  dam. 
The  stone-masonry  faced  concrete  sidewall  of  the  ramp  along  which  the  service 
boats  will  be  docked  was  completed  August  19.  For  paving  the  ramp,  the  con- 
tractor used  stone  from  walls  along  the  old  Quabbin  Hill  and  Blue  Meadow 
roads.  Paving  was  flushed  with  grout  except  for  the  crushed  stone  surrounding 
the  ties  laid  to  support  rails  for  the  seaplane  dolly.  The  work  was  completed 
October  21.  The  face  of  the  wall  was  dressed  for  guard  timbers  which  were 
bolted  on  to  form  buffers  for  the  docking  of  boats.  The  ramp  was  completed 
November  3  except  for  the  removal  of  the  contractor's  aggregate  batching  plant 
located  on  the  fill  at  the  lower  end  of  the  ramp.  The  grading,  soil  dressing 
and  seeding  of  the  avixiliary  spillway  west  of  the  administration  building  was 
completed.  The  granite  capstones  of  the  weir  were  set  in  August  and  the 
grouting  of  their  steel  anchors  completed  early  in  November. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
$581,476.02,  or  a  total  to  November  15,  the  date  of  the  latest  estimate  of 
$2,149,798.02,  of  which  $1,984,818.22  has  been  approved  for  payment.  The 
contractor's  force  averaged  about  158,  the  maximum  being  268  for  the  week 
ending  July  29.  In  general  the  contractor  worked  one  8-hour  shift  and  six 
days  a  week,  occasionall}^  two  8-hour  shifts. 
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The  total  electric  energy  used  by  the  contractor  during  the  year  was  967,300 
kilowatt  hours  making  a  total  to  date  of  10,604,700  kilowatt  hours. 

A  few  minor  items  of  equipment  were  added  during  the  year.  The  contractor 
has  at  various  times  hired  three  small  power  shovels,  two  truck  cranes,  one 
sheep's-foot  roller  and  miscellaneous  trucks  and  concreting  equipment. 

The  following  recognized  subcontractors  did  work  under  the  contract  during 
the  fiscal  year : 

Lane  Construction  Corp.  .         .         .     Bituminous  macadam  road  surface. 

United  Fence  Co.,  Inc.     .         .         .     Cable  guard  on  spillway  weir  road. 

Peter  Ouimette,  Inc.         .         .       -.     Waterproofing,    insulation    and    copper 

flashing  on  roof  of  intake  structure. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal 
items  of  Contract  52  are  as  follows : 

Earth  excavation 201,260  cu.  yds. 

Rock  excavation  .........;...  101,150  "       || 

Consolidated  pervious  embankment       .........  33,440  ||       " 

Rolled  impervious  embankment    .          .          ....          .          .          .          .          .  1,900 

Embankment  by  full-hydraulic  method 3,442,000  "^      " 

Miscellaneous  embankment  ...........  159,200 

Selected  coarse  material       ............  133,000 

Crushed  stone  or  screened  gravel         .........  32,510 

Light  riprap 118,900  |^      ;; 

Heavy  riprap        .............  21,600 

Soil  dressing 47,600  '^      ^| 

Furnishing  and  placing  grout ^^^  .'. , 

Portland  cement 23,3/0  bbls. 

Concrete,  Class  A 3,810  cu.  yds. 

Concrete,  Class  B •*  4,300  ' 

Concrete,  Class  C ^0°  ,, 

Reinforcing  steel ■  ^^4,400  lbs. 

Steel  pipe  for  68-inch  conduit      ..........  2/3,200  lbs. 

12,  18  and  24-inch  tile  pipe 8,370  lin.   ft. 

Contract  56. — Contract  56,  with  Rich  Bros.  Construction  Co.  Inc.,  for  con- 
structing the  administration  buildings  at  Winsor  Dam  of  Quabbin  Reservoir 
in  the  Town  of  Belchertown,  was  completed. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $2,733.70, 
the  final  estimate,  dated  April  27,  being  for  $382,118.09. 

Contract  60. — Contract  60,  with  the  Middlesex  Construction  Company,  for 
constructing  access  roads  to  Shaft  12  of  Quabbin  Aqueduct  in  the  Town  of 
Hardwick,  was  completed  with  the  necessary  removal  of  equipment. 

The  final  estimate,  dated  January  16,  was  for  $81,625.29. 

Contracts  61  ^  62  and  63. — Contracts  61,  62  and  63,  PWA  contracts,  with 
Coleman  Bros.  Corp.,  for  clearing  portions  of  the  site  of  Quabbin  Reservoir 
on  the  West  Branch,  on  the  Lower  Middle  and  East  branches,  and  on  the  central 
portion  of  the  Middle  Branch,  respectively,  of  the  Swift  River  in  the  towns 
of  Belchertown,  New  Salem,  Pelham,  Shutesbury,  Ware,  Hardwick  and  Peter- 
sham, were  completed  October  2,  October  27  and  October  2,  respectively.  Work 
continued  throughout  the  year  on  all  three  contracts.  The  extent  and  character 
of  the  work  done  is  indicated  in  the  following  table : 

Contract  61  Contract  62  Contract  63 

Area  cleared  ......  5,155  acres  6,445  acres  4,120  acres 

Woodland 60  per  cent  25  per  cent  50  per  cent 

Brushland 30    "      "  50    "       "  35    "      " 

Openland 10    "      "  25    "      "  15    "       " 

Area  grubbed 88.5  acres                            42  acres  2  acres 

Excrementitious  material  satisfactorily 
disposed  of  from  privy  vaults,  cess- 
pools,  stables,   etc 532  cu.  yds.  1,804  cu.  yds.  509cu.yds. 

Earth,  excavation  used   for  filling  cellar  ^^     ^^ 

holes,  privy  vaults,  manure  pits,  etc.   .  26,957   "     "  55,371   "     "  14,166  "      ' 

Masonry  walls  and  chimneys  razed         .  258  "     "  1,216  "     "  351 

The  value  of  work  included  in  contract  estimates  during  the  year  for  Con- 
tracts 61,  62  and  63  was  $273,203.85,  $351,449.05  and  $211,846.30,  respectively, 
the  final  estimates  for  these  amounts  being  dated  October  30,  November  9  and 
October  30.  On  Contract  61  the  contractor's  force  averaged  188  men  for  a 
period  of  44  weeks,  the  maximum  being-  349  for  the  week  ending  May  13;  and 
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on  Contract  62,  the  contractor's  force  averaged  124  men  for  a  period  of  48 
weeks,  the  maximum  being  349  for  the  week  ending  May  13;  and  on  Contract 
63,  the  contractor's  force  averaged  127  men  for  a  period  of  41  weeks,  the  maxi- 
mum being  448  for  the  week  ending  July  29. 

The  principal  items  of  equipment  used  on  the  three  contracts  were  as  follows : 
6  caterpillar  tractors,  5  equipped  with  bulldozers,  some  with  saw  teeth  on  the 
bottom  of  the  bulldozer  blades  used  for  cutting  down  trees  up  to  about  8  inches 
in  diameter,  and  some  with  special  equipment  for  pushing  large  trees  onto  the 
fires,  also  miscellaneous  trucks,  air  compressors,  fire  pumps,  hose,  etc. 

Contract  6Jf. — Contract  64,  a  PWA  contract,  with  the  Piatt  Contracting  Com- 
pany Inc.,  for  constructing  the  service  buildings  at  Shafts  1  and  8  of  Quabbin 
Aqueduct  in  the  towns  of  West  Boylston  and  Barre,  was  continued  to  completion 
October  25.  A  small  amount  of  excavation  and  erection  had  been  completed 
at  the  beginning  of  the  year.  Concrete  for  the  septic  tank  for  the  building  at 
Shaft  1  was  poured  December  27.  The  well  for  water  supply  was  completed 
January  25.  After  the  winter  shutdown,  the  contractor  resumed  work  April  5. 
The  building  walls  of  ashlar  masonry  and  brick  backing  were  commenced 
April  11  and  completed  June  19.  Structural  steel  was  erected  April  21  to  June  1. 
Roof  framing  was  completed  June  16;  metal  furring,  lathing,  plastering  of  ceil- 
ings, July  12;  slate  roofing,  July  27;  reinforced  concrete  floors,  July  24;  parti- 
tions and  tile  work  for  toilets,  August  17.  All  work  including  the  installation 
of  fixtures,  heating  and  ventilating,  plumbing,  electrical  work,  etc.,  was  sub- 
stantially completed  October  25.  Final  inspection  of  the  steam  boiler  was  made 
September  28. 

Foundations  for  the  building  at  Shaft  8  were  poured  December  16,  1938, 
followed  by  backfilling  and  rough  grading  after  which  the  work  was  shut  down 
for  the  winter  and  resumed  April  3.  Structural  steel  was  erected  from  April  28 
to  June  21.  The  building  walls  of  ashlar  masonry  and  brick  backing  were  com- 
menced May  12  and  completed  June  27.  Roof  framing  was  completed  July  6 ; 
metal  furring,  lathing,  plastering  of  ceilings,  July  24 ;  slate  roofing,  August  8 ; 
partitions  and  tile  work  for  toilets,  August  15.  All  work  including  the  installa- 
tion of  fixtures,  heating  and  ventilating,  plumbing,  electrical  work,  flagpoles,  etc., 
was  substantially  completed  October  25. 

The  amount  of  the  final  estimate  dated  November  22,  was  $82,511.51.  The 
contractor's  force  averaged  12  men  for  39  intermittent  weeks,  the  maximum 
being  25  men  for  the  week  ending  June  17. 

Contract  65. — Contract  65,  with  the  Engineering  Service  &  Construction  Co., 
for  installing  shaft  caps  and  aqueduct  control  valves  in  the  Wachusett  outlet 
building  at  Shaft  1  of  Quabbin  Aqueduct  in  the  Town  of  West  Boylston,  was 
continued  to  completion  June  9.  During  this  period  the  Commission  continued 
to  operate  its  900-horsepower  motor-driven  tunnel  unwatering  pump.  The  upper 
orifice  of  the  shaft  was  capped  December  30,  1938.  The  large  conduit  pipe 
from  the  lower  orifice  was  installed  January  24,  encased  in  concrete  January  31 
and  lined  with  gunite  February  3.  The  structural  steel  operating  platform  was 
placed  from  January  12  to  January  21.  The  shaft  was  capped  February  24. 
The  24-inch  valve  at  the  breaking  plate  on  the  upper  orifice  cap  was  installed 
June  9. 

The  amount  of  the  final  estimate  dated  June  27  was  $12,644.72,  all  of  which 
has  been  paid.    The  contractor's  force  averaged  three  men. 

Contract  66. — Contract  66,  a  PWA  contract,  with  C.  &  R.  Construction 
Company,  for  constructing  regulating  dams  on  the  Middle  and  East  branches 
of  the  Swift  River  in  the  towns  of  New  Salem,  Hardwick  and  Petersham,  was 
continued  throughout  the  year.  Excavation  at  the  East  Branch  site  was  started 
April  14.  The  placing  of  the  pervious,  impervious  and  selected  coarse  material 
was  carried  along  together  and  the  paving,  screened  gravel  and  riprap  followed 
as  the  slopes  were  prepared.  The  earth  embankment  was  started  May  12  and 
completed  October  5.  Forms  for  the  concrete  spillway  were  started  June  6. 
Concrete  was  first  poured  June  12  and  completed  September  7.  Meanwhile 
the  river  was  diverted  through  an  excavated  channel  just  east  of  the  concrete 
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structure.  Gravel  road  surfacing,  soil  dressing  and  seeding  were  completed 
October  10. 

Excavation  at  the  Middle  Branch  site  was  started  June  6.  The  earth  embank- 
ment was  started  July  6,  and  completed  November  23.  Forms  for  the  spillway 
were  started  July  5.  Concrete  was  first  poured  July  18  and  completed  October  16. 
Transit  mixed  concrete  was  used  for  the  footings  and  then  discontinued  in  favor 
of  a  six-bag  mixer  at  the  site.  Meanwhile  Red  Brook,  in  the  bed  of  which 
the  spillway  was  constructed,  was  diverted  through  an  excavated  channel  to 
the  Middle  Branch.  The  flow  was  then  reversed  and  taken  entirely  through  the 
permanent  draw-down  pipe  in  the  spillway  structure  while  the  main  earth  em- 
bankment across  the  Middle  Branch  was  constructed.  Gravel  road  surfacing, 
soil  dressing  and  seeding  were  completed  November  23.  Clearing  of  the  area 
to  be  flooded  behind  the  regulating  dams  was  continued  and  substantially  com- 
pleted during  the  year. 

The  value  of  work  included  in  contract  estimates  to  November  6,  the  date 
of  the  latest  estimate,  was  $164,455.24  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  11  men,  the  maximum  being  151 
for  the  week  ending  June  17. 

The  principal  items  of  plant  equipment  were  as  follows : 

3  Gas  shovels  with  auxiliary  booms 
1  1'4-cubic  yard  gas  shovel 

4  Caterpillar-tractor  bulldozers 
1  Sheep's-f oot  roller 

1      14-ton  road  roller 

Miscellaneous  trucks,  air  compressors,  concrete  mixers,  pumps,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  66  are  as  follows : 

Clearing 690  acres 

Grubbing      ..............  60       " 

Earth  excavation 46,300  cu.  yds. 

Consolidated  pervious  embankment      .........  23,200  "       " 

Rolled  impervious   embankment   ..........  8,680  "      " 

Crushed  stone  or  screened  gravel         .........  2,400  "      " 

Riprap 4,300  "      " 

Portland  cement  .        ^.         ..........         .  5,470  bbls. 

Concrete,   Class  A        ...........          .  1,230  cu.  yds. 

Concrete,   Class   B 1,230  "      " 

Concrete,   Class  C         ...........          .  730  "       " 

Contract  72. — Contract  72,  a  PWA  contract,  with  C.  &  R.  Construction  Com- 
pany, for  clearing  a  portion  of  the  site  of  Quabbin  Reservoir  on  the  upper 
Middle  and  East  branches  in  the  towns  of  New  Salem,  Petersham  and  Hard- 
wick,  was  continued  throughout  the  year.  Work  during  the  year  consisted  of 
clearing  8,145  acres,  55  per  cent  woodland,  35  per  cent  brushland  and  10  per 
cent  open  land ;  grubbing  40  acres ;  excavating  24,720  cubic  yards  of  earth,  and 
removing  735  cubic  yards  of  excrementitious  material  and  335  cubic  yards  of 
masonry  walls  and  chimneys. 

The  value  of  work  included  in  contract  estimates  to  November  2,  the  date 
of  the  latest  estimate,  was  $447,865.50,  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  211  men,  the  maximum  being 
365  for  the  week  ending  June  17. 

The  principal  items  of  plant  equipment  were  as  follows : 

5  Cranes  and  shovels  ?4  to   li/2-cubic  yards 

6  Caterpillar-tractor   bulldozers 
Miscellaneous   trucks,   fire   pumps,   hose,    etc. 

Contract  82. — Bids  were  opened  February  16'  for  constructing  Administra- 
tion Road  in  the  Town  of  Ware.  This  is  a  PWA  contract.  Ten  bids  were 
received,  ranging  from  $219,060.92  to  $388,794.65.  The  contract  was  executed 
March  9  with  G.  Rotondi  &  Son,  Melrose,  Mass.,  the  lowest  bidder.  The  work 
consists  of  constructing  an  access  road  connecting  the  Winsor  Dam  spillway 
weir  road  built  under  Contract  52  with  the  Quabbin  Dike  access  road  built 
under  Contract  36  and  includes  a  parking  area  near  the  summit  of  Quabbin 
Hill  and  a  traffic  circle  at  the  junction  of  a  spur  road  extending  into  the  hill- 
top parking  area.    The  main  road  3.70  miles  in  length  and  the  spur  road  0.28 


Contract  52. — Looking  from  Patrol  Building  down  Seaplane  Ramp  to  West  Branch 
of  Quabbin  Reservoir,  Showing  Area  Flooded  October  5,  1939. 


Contract  66. — Spillway   of    Shallow   Flowage   Regulating   Dam  on   Middle   Branch, 
at  Upper  End  of  Quabbin  Reservoir. 
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mile  are  surfaced  with  bituminous  macadam,  24  feet  in  width,  to  the  parking 
area;  and  the  road  around  the  parking  area,  20  feet  in  width.  About  1.05  miles 
of  the  main  road  were  reconstructed  along  the  former  Enfield-Ware  road. 

Clearing  and  grubbing  started  March  21  and  was  completed  May  5,  and 
grading  started  April  5  and  was  completed  October  13.  The  macadam  surface 
was  constructed  on  a  gravel  foundation  12  inches  thick  which  was  placed 
July  15  to  October  20.  Macadam  consists  of  two  courses  of  broken  stone,  the 
bottom  course  3^4  inches  bound  with  sand  and  the  top  course  2^  inches  pene- 
trated with  asphalt  at  the  rate  of  2  gallons  per  square  yard,  sealed  with  asphalt 
at  the  rate  of  H  gallon  per  square  yard  and  bound  with  /^-inch  broken  stone. 
Crushed  stone  was  purchased  and  trucked  from  a  quarry  in  Amherst.  The 
macadam  surface  was  completed  October  27.  At  the  end  of  the  year  the  eight 
strand  multiple  cable  highway  guard  was  partially  installed  and  loaming  of 
slopes  partially  completed.  At  various  points  the  contractor's  spoil  piles  were 
suitably  graded  to  form  parking  areas.  At  one  of  these,  where  a  fine  view  of 
Winsor  Dam  is  available,  subgrading  and  loaming  were  done  and  curbing 
installed  to  accommodate  a  proposed  memorial  to  Frank  E.  Winsor,  late  Chief 
Engineer  of  the  Commission. 

The  value  of  work  included  in  contract  estimates  to  November  21,  the  date 
of  the  latest  estimate,  was  $184,731.32  of  which  90  per  cent  has  been  approved 
for  payment.  The  contractor's  force  averaged  47  for  a  period  of  37  weeks,  the 
maximum  being  90  for  the  week  ending  September  16. 

The  principal  items  of  plant  were  as  follows : 

5  Power  shovels 

2  Bulldozers 

1  Power  grader 

2  Rollers 
19  Trucks 

Miscellaneous  compressors,  pumps,  etc. 

The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  82  are  as  follows : 

Roadway  earth  excavation  ...........  71,800  cu.  yds. 

Ledge  excavation          ............  17,660    "      " 

Ordinary  borrow 25,000    "      " 

Plain  cement  concrete  masonry.  Class  C     .......          .  770    "      " 

Reinforced  cement  concrete  masonry.  Class  B     ......          .  SO    "       " 

Crushed   stone 21,800  tons 

Bituminous  material     ............  156,000  gals. 

Gravel  borrow      .............  26,000  cu.  vds. 

Highway  guard 8,200  lin.  'ft. 

Trench  excavation        ............  3,150  cu.  yds. 

Loam  borrow        .............  7,500    "      " 

Contract  88. — Contract  88,  with  Warner  Bros.  &  Goodwin,  Inc.,  for  furnishing 
and  storing  top  soil  at  Quabbin  Dike  and  in  the  Quabbin  Park  Cemetery  in 
the  Town  of  Ware,  was  completed  May  22.  Following  the  winter  lay-off,  the 
work  was  resumed  February  17  and  continued  to  completion  except  for  a  shut- 
down from  March  24  to  May  16  on  account  of  the  wet  condition  of  the  borrow 
area.  About  4,595  cubic  yards  were  stored  at  Quabbin  Dike  and  6,395  cubic 
yards  at  Quabbin  Park  Cemetery. 

The  final  estimate  dated  July  28  was  for  $8,362.27,  all  of  which  has  been  paid. 

Contract  93. — Bids  were  opened  October  19,  for  completing  the  East  Branch 
Baffle  in  the  towns  of  Petersham  and  Hardwick.  This  is  a  PWA  contract. 
Nine  bids  were  received,  ranging  from  $28,876.75  to  $46,385.50.  The  contract 
was  executed  October  27  with  J.  J.  Callahan,  West  Roxbury,  Mass.,  the  lowest 
tidder.  The  work  consists  of  filling  a  gap  left  in  the  original  construction  under 
Contract  51  to  permit  the  main  north-south  highway  through  the  valley  to 
remain  as  long  as  possible.  Excavation,  stripping  and  scarifying  of  the  existing 
highway  commenced  November  6.  The  embankment,  all  of  which  is  pervious, 
was  placed  wath  3  scraper  wagons  and  rolled  with  a  sheep's-foot  roller.  The 
gravel  used  was  taken  from  a  borrow  pit  near  the  west  end  of  the  structure. 
Screened  gravel  for  bedding  the  riprap  slopes  was  obtained  from  the  stock  pile 
northeast  of  the  baffle  which  remained  from  the  operations  under  Contract  51. 
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Placing  of  this  material  on  the  finished  slopes  of  pervious  embankment  began 
November  23.  Riprap  was  obtained  from  the  required  excavations,  from  stone 
walls,  old  quarries  and  stones  in  adjacent  fields  commencing  November  21. 
At  the  end  of  the  year  the  contract  was  approximately  40  per  cent  complete. 
The  contractor's  force  averaged  22  men,  the  maximum  being  29  for  the  week 
ending  November  25. 

The  value  of  work  included  in  contract  estimates  to  November  21,  the  date 
of  the  latest  estimate  was  $5,452.75,  of  which  90  per  cent  was  approved  for 
payment. 

The  principal  items  of  plant  were  as  follows : 

1  Steam  shovel 

2  8-cubic  yard  scraper  wagons 
1  14-cubic  yard  scraper  wagon 

3  Bulldozers 

1     Sheep's-foot  roller 
1     Crane  with  clamshell  bucket 
Miscellaneous  trucks,  etc. 

Contract  98. — Bids  were  opened  August  17,  for  removing  the  steel  bulkhead 
from  the  Quabbin  Aqueduct  Tunnel  in  the  Town  of  Barre.  Three  bids  were 
received,  ranging  from  $1,500.00  to  $4,500.00.  The  contract  was  executed 
September  22  with  Warner  Bros.  &  Goodwin,  Inc.,  Sunderland,  Mass.,  the 
lowest  bidder.  The  work  consists  of  burning  out  and  removing  the  bulkhead 
which  was  constructed  in  the  Quabbin  Aqueduct  Tunnel,  about  2,200  feet  west 
of  Shaft  8,  under  Contract  17,  to  prevent  any  flows  westerly  in  the  tunnel 
pending  completion  of  Quabbin  Reservoir.  The  work  was  started  September  5 
and  completed  October  2.  The  contractor  lowered  men,  materials  and  equipment 
at  both  Shafts  8  and  9.  He  used  an  acetylene  torch  for  burning,  and  a  two- 
wheel  trailer  with  pneumatic  tires  for  transportation  along  the  tunnel  invert. 

The  amount  of  the  final  estimate  dated  October  20,  was  $1,500.00,  of  which 
$1,350.00  has  been  paid.  The  contractor's  force  averaged  13,  working  two  8- 
hour  shifts. 

List  of  Drawings  and  Tables  Appended  Hereto 

Location  of  Real  Estate  Acquired  for  Quabbin  Reservoir. 

Takings  of  Real  Estate  and  Water  Rights. 

Status  of  Contracts  Completed  between  November  30,  1938,  and  November  30,  1939. 

;Status  of  Contracts  in  Force  on  November  30,  1939. 

'Canvass  of  Bids,   Contract  74. 

-Canvass  of  Bids,  Contract  75. 

'Canvass  of  Bids,  Contract  77. 

■Canvass  of  Bids,  Contract  78. 

'Canvass  of  Bids,  Contract  79. 

Canvass  of  Bids,  Contract  80.  - 

■Canvass  of  Bids,  Contract  81. 
'  Canvass  of  Bids,  Contract  82. 

Canvass  of  Bids,  Contract  83. 

Canvass  of  Bids,  Contract  85.  .  .         ,         r.      r         -r.- 

Quantities  Involved  in  Contracts  for  Laying  the  Pressure  Aqueduct  Surface  Pipe. 

Monthly  Rainfall  at   Stations  on   Ware  and   Swift  Watersheds,    1939.    . 

For  data  on  contracts  completed  prior  to  November  30,  1938,  see  sixth  to 
thirteenth  annual  reports,  inclusive.  A  General  Plan  and  Profile  of  the  Present 
and  Proposed  Metropolitan  Water  Supply  was  included  in  the  geological  report 
appended  to  the  1935  annual  report. 

For  summaries  of  rainfall  for  years  previous  to  1939,  see  1935  to  1938  annual 
reports,  inclusive. 

Respectfully   submitted, 

Karl  R.  Kennison,  Chief  Engineer. 

20  Somerset  Street,  Boston,  Mass. 
January  15,  1939. 


P.D.  147 


49 


FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 


Expenditures  and  Disbursements  for  the  Fiscal  Year  and  from  July  28, 
1926,  THE  Date  of  the  Appointment  of  the  Commission 

New  accounts  have  been  opened  during  the  year  necessitating  transfers  from 

old    accounts. 

In  the  case  of  accounts  marked  PWA,  the  cost  to  the  Commonwealth  will  be 
decreased  bv  the  amount  of  the  federal  grant. 


General   Overhead 


Administration,  Commissioners'  Office 

Salaries,  Commissioners 

Salaries,  Clerical    . 

General  Legal  Expense 

Furniture  and  Fixtures 

Engineering  Instruments 

Rental  of  Equipment 

Rent  and  Upkeep  . 

Automobile  Purchase     . 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Advertising 

Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage        .... 


Total  Administration,  Commissioners'  Office   $34,834.48 


Engineering,  Headquarters'  Office : 

Salaries,   Engineering    . 

Salaries,  Clerical    . 

General  Consultant  Expense 

General  Legal  Expense 

Furniture  and  Fixtures 

Laboratory  Equipment  . 

Laboratory  Supplies 

Rental  of  Equipment     . 

Engineering  Instruments 

Rent  and  Upkeep  of  Boston  Office 

Rent  and  Upkeep  of  Springfield  Laboratory 

Automobile  Purchase     .... 

Automobile   Maintenance 

Special  Experiments      .... 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage 

Medical  and  Surgical  Services 


Total  Engineering,  Headquarters'  Office 


Year  ending 
Nov.  30,  1939 

Total  to 
Nov.  30,  1939 

$10,500.00 

$138,415.56 

14,047.41 

156,123.74 

182.72 

2,354.88 

1,692.14 

6,575.74 

421.97 

519.97 

5.00 

5.00 

2,166.84 

29,750.01 

00.00 

2,917.93 

258.76 

3,856.54 

3,872.89 

23,632.47 

439.91 

12.685.31 

554.24 

12,049.62 

370.60 

3,911.99 

322.00 

2,277.13 

$34,834.48 

$395,075.89 

$44,983.44 

$989,459.61 

15,845.81 

134,273.35 

109.15 

118,277.65 

00.00 

53,160.29 

339.49 

15,521.00 

00.00 

1,961.00 

00.00 

2,071.94 

00.00 

3,370.02 

375.09 

1.641.46 

9,726.92 

136,152.84 

00.00 

3.950.54 

00.00 

3.604.62 

256.74 

4.741.14 

00.00 

2,304.63 

801.04 

24,395.54 

269.02 

17,177.60 

281.07 

7,249.67 

605.60 

3,310.08 

5.00 

5.00 

$73,598.37 

$1,522,627.98 

50 


P.D.  147 


Year  ending 

Nov.  30,   1939 

Distribution   of  General  Overhead 

Administration,  Commissioners'  Office : 

Ware  Supply,  including  Wachusett-Coldbrook 

Tunnel  Section   (except  PWA)         .         .  $2,717.08 

Coldbrook-Swift  Tunnel   Section           .         .  69.66 

Quabbin  Reservoir   (except  PWA)      .         .  25,429.19 

Winsor  Dam 6,374.74 

Quabbin  Dike 69.66 

Special   Investigations 00.00 

Southern  Sudbury  Emergency  Supply          .  00.00 

Wachusett  Watershed 174.15 

Sub  Total  (not  including  PWA)           .  $34,834.48 

Wachusett-Coldbrook  Tunnel  Section  (PWA)  2.45 

Quabbin  Reservoir   (PWA)           .         .         .  461.34 

Weston  Aqueduct  Siphons  (PWA)  .  .  418.57 
Pressure    Aqueduct    West    of    Norumbega 

Reservoir    (PWA) 3,374.73 

Norumbega  Reservoir  (PWA)  .  .  .  190.10 
Pressure     Aqueduct     East     of     Norumbega 

Reservoir   (PWA) 732.63 

Spot  Pond  By-pass  (PWA)          .         .         .  285.80 


Total  to 
Nov.   30,   1939 


$89,840.86 

29,870.61 

179,435.86 

52,981.22 

28,654.27 

4,298.45 

8,690.28 

1,304.34 

$395,075.89 

2.45 

545.52 

423.11 

3,397.99 
190.10 

732.63 
285.80 


Total  Administration,  Commissioners'  Office       $40,300.10        $400,653.49 


Engineering,  Headquarters'  Office : 

Ware  Supply,  including  Wachusett-Coldbrook 

Tunnel  Section  (except  PWA) 
Coldbrook-Swift  Tunnel  Section  . 
Quabbin  Reservoir  (except  PWA) 

Winsor   Dam 

Quabbin  Dike         ...... 

Special   Investigations   ..... 

Southern  Sudbury  Emergency  Supply  . 
Wachusett  Watershed  .         . 

Sub  Total   (not  including  PWA) 
Wachusett-Coldbrook  Tunnel  Section  (PWA) 
Quabbin  Reservoir   (PWA) 
Weston  Aqueduct  Siphons  (PWA) 
Pressure    Aqueduct    West    of    Norumbega 

Reservoir   (PWA) 

Norumbega  Reservoir   (PWA)     . 
Pressure     Aqueduct     East     of     Norumbega 

Reservoir   (PWA) 

Enlarging  Middlesex  Fells  Reservoir  (PWA) 
Spot  Pond  By-pass  (PWA) 
Charles  River  Shaft  (PWA) 

Total  Engineering,  Headquarters'  Office   . 


$5,899.29 

146.12 

53,335.79 

13,370.48 

146.12 

00.00 

00.00 

700.57 

$73,598.37 

589.23 

4,008.71 

2,480.90 

51,503.01 
8,951.23 

15,612.94 
2,940.71 
6,875.38 
1,047.93 


$346,378.13 

114,124.01 

721,867.70 

177,317.14 

106,717.78 

19,863.79 

33,407.97 

2,951.46 

$1,522,627.98 

663.59 

5,356.31 

5,066.29 

62,313.77 
9,022.20 

16,041.31 
2,940.71 
6,875.38 
1,047.93 


$167,608.41     $1,631,955.47 
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Year  ending  Total  to 

Nov.  30,   1939  Nov.  30,   1939 


Ware  Supply,  Including  Wachusett-Coldbrook  Tunnel  Section  of 
QuABBiN  Aqueduct,   (Except  PWA) 


General  Overhead  : 

Administration,  Commissioners'  Office  . 
Engineering,    Headquarters'    Office    (except 

WPA  Project) 

WPA  Project,  Town  of  Rutland  Sewer    . 

Total  General  Overhead 


$2,717.08    $89,840.86 

5,698.90    346,177.74 
200.39       200.39 


5,616.37   $436,218.99 


Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      .... 

Furniture  and  Fixtures  . 

Engineering  Instruments 

Rent  and  Upkeep  . 

Automobile  Purchase     . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Miscellaneous  Expense   (undistributed) 

Advertising 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage       .... 
Medical  and  Surgical  Services 
Tools  and  Equipment     . 

Total  Engineering  . 

Real  Estate — General  Construction : 
Legal  and  Expert  Expense   . 
Consultant   Expense 
Labor      ..... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 
Purchases  and  Settlements 
Taxes      ..... 
Maintenance  of  Real  Estate  , 
Police  Protection 

Labor  ... 

Fire  Protection 

Equipment,  etc. 

Miscellaneous  Expense 
Special  Agents 

Total  Real  Estate  . 


$5,572.85 

857.25 

185.88 

33.72 

6.70 

1,136.58 

111.40 

408.45 

00.00 

468.91 

00.00 

25.99 

52.86 

12.90 

15.55 

21.38 


$406,931.70 

9,335.25 

4,838.00 

2,341.44 

7,734.50 

20,896.11 

11,690.29 

16,255.08 

18,640.69 

10,626.53 

6.05 

1,244.16 

3,153.02 

475.16 

15.55 

21.38 


$8,910.42 

$514,204.91 

$00.00 

$6,205.35 

00.00 

455.66 

5.63 

1,716.83 

00.00 

1,003.60 

13.78 

76.14 

750.00 

124,097.50 

00.00 

3,682.24 

00.00 

1,298.18 

753.75 

794.75 

42.14 

1,296.80 

10.76 

11.30 

00.00 

17,668.55 

$1,576.06        $158,306.90 


Ware  Watershed  (Except  WPA  Project) 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense 
Consultant  Expense 
Labor      .... 
Engineering  Instruments 
Rent  and  Upkeep  . 


$7,650.08 

1,916.35 

00.00 

1,176.98 

29.25 

241.44 


$153,765.51 

29,769.51 

763.70 

20,421.85 

444.90 

795.95 
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Furniture  and  Fixtures 

Completed  Contracts  Nos.  27  and  39 

Automobile  Purchase     . 

Automobile   Maintenance 

Special  Experiments 

Compensation  to  Labor  for  Injuries 

Medical  and  Surgical  Supplies 

Medical  and  Surgical  Services 

Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage 
Installed  Equipment 
Tools  and  Equipment     . 
Rental  of  Equipment 
Purchases  and  Settlements 
Taxes     .... 
Maintenance  of  Real  Estate 
Special  Agents 

Salaries 

Automobile  Purchase 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage    ..... 

Labor  ..... 

Furniture  and  Fixtures 
Police  Protection 

Labor  .        '.         .         . 

Fire  Protection 

Equipment  ..... 

Labor  

Automobile  Maintenance    . 

Miscellaneous  Expense 
Rutland-Holden  Sewer,  Maintaining,  Cleaning 

and  Repairing  State  Sanatorium  Branch 

U.  S.  Vet.  Hospital  Branch 

Trunk  Sewer,  except  Branches 
Use  of  City  of  Worcester's  Sewerage  System 

for    disposal    of    Sewage    from    Rutland- 
Holden  Sewer     ...... 

Reforestation,  Watershed  Planting 

Trees  for  Watershed  Planting  . 

Labor  ....... 

Fire  Stops  and  Fire  Access  Roads 

Labor  ......       ~. 

Miscellaneous  Expense  (undistributed)     . 

Medical  and  Surgical  Services 

Compensation  to  Labor  for  Injuries 
Other  Forestry  Work  and  Hurricane  Clearing 

Salaries,  Engineering 

Labor  . 

Tools  and  Equipment 

Rental  of  Equipment 

Automobile   Maintenance 

Maintenance  of  Medical  Equipment 
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Year  ending 

Total  to 

Nov.  30,   1939 

Nov.   30,   1939 

75.82 

139.00 

00.00 

243,104.18 

2,345.07 

3,527.60 

1,032.89 

7,306.30 

00.00 

700.00 

00.00 

774.85 

00.19 

200.19 

15.56 

26.56 

302.53 

6,224.22 

55.98 

902.64 

75.29 

577.61 

00.00 

2.00 

17.43 

91.52 

00.00 

5,610.75 

80.45 

80.45 

00.00 

2.50 

35,177.70 

1,395,902.61 

3,237.10 

56,336.52 

671.11 

11,500.60 

1,740.00 

13,908.67 

1,148.98 

2,627.65 

99.55 

2,434.84 

137.38 

1,603.12 

00.00 

167.40 

0.92 

9.03 

3.00 

26.55 

00.00 

15.00 

98.89 

98.89 

525.50 

589.50 

42.14 

81.23 

7,268.35 

7,415.70 

0.00 

4.25 

0.78 

1.56 

62.57 

596.56 

82.71 

665.17 

254.64 

1,759.04 

422.98 


1,600.54 


00.00 
590.00 

1,521.89 
1,599.19 

21,213.13 

0.50 

61.50 

56.57 

24,007.56 

0.50 

6L50 

56.57 

580.69 
12,553.84 
147.87 
1.00 
725.21 
129.41 

580.69 
12,553.84 
147.87 
1.00 
725.21 
129.41 
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Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries  . 
Miscellaneous  Expense  (undistributed)     . 
Fencing  of  Watershed  Property    . 

Sub    Total    Ware    Watershed    (except 
WPA  Project) 


Year  ending 
Nov.   30,   1939 

190.50 

1,080.00 

37.00 

120.00 


Total  to 
Nov.   30,    1939 

190.50 

1,080.00 

37.00 

120.00 


$103,476.83     $2,015,388.95 


Ware  Watershed  Protection  (WPA  Project) 
Town  of  Rutland  Sewer: 

Salaries,  Engineering  and  Clerical 
Tools  and  Equipment     .... 

Rent  and  Upkeep 

Miscellaneous  Expense  (undistributed) 

Stationery  and  Office  Supplies  . 

Postage        ...... 


Sub  Total,  Town  of  Rutland  Sewer 
Total  Ware  Watershed 


$37.77 

$37.77 

594.47 

594.47 

13.20 

13.20 

158.02 

158.02 

4.23 

4.23 

0.50 

0.50 

$808.19 

$808.19 

$104,285.02 

$2,016,197.14 

Ware  Diversion  Damages 


$00.00     $1,425,777.62 


Permanent  Construction — Construction  Contracts; 


Completed  Contracts      .         .         .         .         . 
Contract  No.  65,  Installing  Shaft  Caps,  etc., 
Wachusett  Outlet   Building 

Sub  Total  Construction  Contracts 


$00.00     $9,629,739.99 
12,644.72  12,644.72 


$12,644.72     $9,642,384.71 


Permanent  Construction — Except  Construc- 
tion Contracts: 

Furniture  and  Fixtures 

Engineering  Instruments 

Installed  Equipment 

Temporary  Equipment  . 

Labor  except  Contracts 

Compensation  to  Labor  for  Injur 

Contracts  for  Equipment  for  Surveys 

Maintenance  of  Partially  Completed  Structur 

Maintenance  of  Grounds 

Purchases  of  Plants,  Trees  and  Shrubbery 

Rental  of  Equipment      . 

Miscellaneous  Expense   (undistributed) 
Printing  and   Blueprinting 
Stationery  and  Office  Supplies  . 

Materials  of  Construction     , 

Automobile  Maintenance 


Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction  (Except 

PWA) 

Total  Ware  Supply,  including  Wachusett- 

Coldbrook  Tunnel  Section  of  Quabbin 

Aqueduct   (Except  PWA) 


$121.97 

$121.97 

12.60 

30.00 

47,217.40 

111,800.73 

00.00 

6,423.60 

2,847.21 

7,928.24 

00.00 

18.29 

00.00 

898.34 

res    8,199.41 

23,950.44 

12.80 

5,656.74 

00.00 

842.58 

230.00 

237.00 

589.94 

10,519.07 

28.10 

79.64 

2.98 

4.69 

00.00 

25.87 

4.06 

4.06 

$59,266.47        $168,541.26 
$71,911.19     $9,810,925.97 

$195,299.06  $14,361,631.53 
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Year  ending 
Nov.  30,   1939 


Total  to 
Nov.   30,   1939 


Wachusett-Coldbrook  Tunnel  Section  of  Quabbin  Aqueduct 
(PWA    Only) 

General  Overhead: 

Administration,  Commissioners'  Office  .  $2.45  $2.45 

Engineering,  Headquarters'  Office        .        .  589.23  663.59 


Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant   Expense 

Labor      .... 

Rent  and  Upkeep  . 

Furniture  and  Fixtures 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage        .... 


$591.68 


$666.04 


$5,506.84 

$6,178.56 

360.11 

392.59 

19.38 

19.38 

94.87 

94.87 

27.32 

27.32 

62.69 

62.69 

16.20 

16.20 

52.34 

52.34 

0.05 

0.05 

1.45 

1.45 

Total  Engineering  .....  $i 

Permanent  Construction — Construction  Contracts  : 
Contract  No.  64,  Service  Buildings, 


S,141.25 


$6,845.45 


Shafts  1  and  8 


$74,260.36  $74,260.36 


Permanent  Construction — Except  Construction  Contracts: 
Miscellaneous  Expense  (undistributed)         .  $1.56 


Materials  of  Construction 


68.60 


$1.56 
68.60 


Sub  Total  Except  Construction  Contracts  $70.16  $70.16 

Total  Permanent  Construction  (PWA  Only)      $74,330.52  $74,330.52 

Total   Wachusett-Coldbrook  Tunnel   Sec- 
tion of  Quabbin  Aqueduct  (PWA  Only)  $81,063.45  $81,842.01 

Total  Ware  Supply,  Including  Wachusett- 
Coldbrook  Tunnel  Section  of  Quabbin 
Aqueduct $276,362.51    $14,443,473.54 

Coldbrook-Swift  Tunnel   Section   of   Quabbin  Aqueduct 
General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'  Office 

Total  General  Overhead     .... 


Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant   Expense 
Labor      .... 
Furniture  and  Fixtures 
Engineering  Instruments 
Rent  and  Upkeep  . 
Rental  of  Equipment 
Automobile  Purchase     . 
Automobile  Maintenance 


$69.66 

$29,870.61 

146.12 

114,124.01 

$215.78 

$143,994.62 

$427.97 

$269,287.05 

83.52 

670.25 

251.54 

2,942.34 

14.06 

1,581.46 

00.00 

4,577.18 

32.26 

10,858.79 

00.00 

3.00 

13.92 

7,727.13 

95.31 

18,240.90 
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Contracts  for  Investigations  and  Surveys 

Materials  of  Construction 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Postage        ...... 

Medical  and  Surgical  Services 


Year  ending 

Total  to 

Nov.   30,   1939 

Nov.   30,   1939 

00.00 

13,525.66 

00.00 

2.25 

204.47 

8.330.05 

2.29 

962.24 

4.72 

2.210.75 

1.58 

531.03 

00.00 

13.00 

$1,131.64 

$341,463.08 

$00.00 

$27,831.86 

Total  Engineering  .... 

Real  Estate — General  Construction  :    . 

Permanent  Construction — Construction  Contracts  : 

Completed  Contracts $00.00     $4,839,203.43 

Contract  No.  98,  Removing  Steel  Bulkhead, 
Quabbin  Aqueduct     .    "  .        .        .        .  1,350.00  1,350.00 


$813.29 

$1,258.74 

369.46 

25,261.72 

00.00 

3,417.56 

00.00 

2.590.91 

18.00 

18.00 

Sub  Total  Construction  Contracts          .  $1,350.00      $4,840,553.43 

Permanent  Construction — Except  Construction  Contracts: 
Labor      ....... 

Installed  Equipment       .... 

Water  Supply  System  .... 

Miscellaneous   Expense    (undistributed) 
Advertising         .         .         .        ... 

Sub  Total  Except  Construction  Contracts  $1,200.75          832,546.93 

Total  Permanent  Construction       .         .  $2,550.75      $4,873,100.36 

COLDBROOK-SWIFT     DAMAGES ExCEPT     AwARDS 

BY  Court  Decree: $00.00            $3,800.00 

COLDBROOK-SwiFT  DAMAGES AWARDS  BY  CoURT  DeCREE JURY  VeRDICTS  : 

Salaries  Engineering  and  Clerical         .         .  $00.00                  $30.90 

Legal  Expense 93.20               1,647.03 

Expert  and  Other  Witness  Expense      .         .  145.00                  241.50 

Payments  under  Certificates  of  Judgment     .  2,650.00               2,650.00 


Sub    Total    Coldbrook-Swift    Damages — 

Awards  bv  Court  Decree— Jury  Verdicts  $2,888.20             $4,569.43 

Total  Coldbrook-Swift  Damages  .  .  $2,888.20  $8,369.43 
Total  Coldbrook-Swift  Tunnel  Section 

OF  Quabbin  Aqueduct          .        .        .  $6,786.37     $5,394,759.35 

Quabbin   Reservoir    (PWA   Only) 
General  Overhead  : 

Administration,  Commissioners'  Office           .  $461.34                $545.52 

Engineering,  Headquarters'  Office         .         .  4,008.71               5,356.31 


Total  General  Overhead    .         .         .         .  $4,470.05  $5,901.83 

Quabbin  Reservoir  Clearing — Engineering: 
Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor . 

Furniture  and  Fixtures         ;         .         .         . 


$33,261.88 

$38,523.31 

00.00 

64.03 

4,314.40 

4,314.40 

100.82 

100.82 
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Engineering  Instruments 

Rent  and  Upkeep  ..... 

Medical  and  Surgical  Services 

Automobile  Purchase     .... 

Automobile  Maintenance 

Miscellaneous  Expense   (undistributed) 
Printing  and   Blueprinting 
Stationery  and  Office  Supplies  . 

Total    Quabbin    Reservoir    Clearing- 
(PWA  Only) — Engineering 


Year  ending 

Total  to 

Nov.  30,   1939 

Nov.  30,    1939 

423.82 

423.82 

51.42 

51.42 

11.00 

11.00 

2,686.66 

2,686.66 

1,682.34 

1,682.34 

1,283.21 

1,283.21 

110.37 

110.37 

8.86 

8.86 

$43,934.78  $49,260.24 


Administration  Road — Quabbin  Hill — Engineering: 


Salaries,  Engineering  and  Clerical 

$17,701.51 

$21,407.32 

Consultant  Expense        ..... 

19.40 

19.40 

Labor      

80.00 

282.50 

Testing  Materials 

829.33 

829.33 

Tools  and  Equipment     .         .         . 

8.31 

8.31 

Automobile  Maintenance 

278.52 

278.52 

Miscellaneous  Expense   (undistributed) 

212.69 

212.69 

Printing  and  Blueprinting  . 

100.30 

100.30 

Advertising 

13.20 

13.20 

Total  Administration  Road — Engineerii 

ig       $19,243.26 

$23,151.57 

Regulating  Dams — Engineering: 

Salaries,  Engineering  and  Clerical 

$12,982.83 

$14,097.15 

Labor      

2,758.12 

2,758.12 

Testing  Materials           .... 

176.65 

176.65 

Furniture  and  Fixtures 

58.13 

58.13 

Engineering  Instruments 

55.93 

55.93 

Rent  and  Upkeep 

304.96 

304.96 

Automobile  Purchase 

1,595.90 

1,595.90 

Automobile  Maintenance 

448.35 

448.35 

Miscellaneous  Expense  (undistributed) 

194.26 

194.26 

Printing  and  Blueprinting 

99.38 

99.38 

Total  Regulating  Dams — Engineering 


$18,674.51  $19,788.83 


Completion  of  East  Branch  Baffle — Engineering: 
Salaries,  Engineering  and  Clerical 
Labor      . 

Printing  and  Blueprinting     ..... 
Stationery  and  Office  Supplies       .         .         ^ 


Total  Completion  of  East  Branch  Baffle — 
Engineering     ...... 


$586.87 

$586.87 

98.75 

98.75 

16.39 

16.39 

35.99 

35.99 

$738.00 


$738.00 


Permanent  Construction — Construction  Contracts  : 

Contract  No.  61,  Clearing  West  Branch     .  $265,883.46        $265,883.46 
Contract  No.  62,    Clearing    Lower    Middle 

and  East  Branches 341,304.14          341,304.14 

Contract  No.  63,   Clearing  Central   Portion 

Middle  Branch 205,661.67          205,661.67 

Contract  No.  66,  Regulating  Dams      .        .  148,009.72           148,009.72 
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Year  ending 
Nov.  30,   1939 


Injuries 


Contract  No.  72,    Clearing   Upper    Middle 
and  East  Branches 

Contract  No.  82,  Quabbin  Hill  Road  . 

Contract  No.  93,  Completion  of  East  Branch 
Baffle 

Total  Permanent  Construction 

(PWA  Only) 

Total  Quabbin  Reservoir  (PWA  Only) 

Quabbin  Reservoir  Not  Including  Winsor 

(Except    PWA) 

General  Overhead  : 

Administration.  Commissioners'  Office  . 
Engineering,  Headquarters'  Office 

Total  General  Overhead    .... 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor      .... 

Legal  Expense 

Compensation  to  Labor  for 

Furniture  and  Fixtures 

Laboratory  Equipment 

Laboratory   Supplies 

Rental  of  Equipment     . 

Engineering  Instruments 

Tools  and  Equipment    . 

Rent  and  Upkeep  . 

Medical  and  Surgical  Supplies 

Medical  and  Surgical  Services 

Automobile  Purchase     .... 

Automobile  Maintenance 

Special  Experiments      .... 

Contracts  for  Investigations  and  Surveys 

Office  Buildings 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Postage 

Labor  on  Automobiles  and  Mechanical  Equipment 
Maintenance  of  Mechanical  Equipment 
Maintenance  of  Grounds 
Purchase  and  Planting  of  Trees  and  Shrubbery 

Total  Engineering  .... 

Real  Estate — Except  Awards  by  Court  Decree: 
Legal  and  Expert  Expense   . 
Consultant  Expense        .         .         . 

Labor     

Compensation  to  Labor  for  Injuries 
Furniture  and  Fixtures 
Medical  and  Surgical  Services 
Automobile  Maintenance 


403,078.95 
166,258.19 

4,907.47 
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Total  to 
Nov.  30,   1939 


403,078.95 
166,258.19 

4,9t57.47 


$1,535,103.60     $1,535,103.60 
$1,622,164.20     $1,633,944.07 

Dam  and  Quabbin  Dike 


$25,429.19 

$179,435.86 

53,335.79 

721,867.70 

$78,764.98 

$901,303.56 

$45,165.86 

$615,118.27 

2,491.55 

6,743.73 

24,926.17 

59,476.76 

00.00 

4.06 

■   00.00 

52.63 

5,990.19 

9,222.40 

1,056.22 

3,442.71 

1,250.20 

5,746.88 

00.00 

16.75 

333.17 

6,808.28 

655.50 

655.50 

8,019.92 

23,823.00 

14.69 

26.10 

50.25 

141.75 

3,685.72 

26,761.24 

11,249.38 

40,330.59 

00.00 

422.80 

00.00 

14,683.87 

00.00 

5,059.20 

3,601.97 

14,568.24 

241.57 

3,681.96 

878.60 

8,823.16 

283.14 

2,255.22 

t    145.00 

145.00 

428.25 

428.25 

132.54 

132.54 

1,740.79 

1,740.79 

$112,340.68 

$850,311.68 

$4,223.29 

$187,066.44 

00.00 

146.78 

7,008.96 

26,617.93 

38.57 

152.00 

00.00 

46.06 

15.00 

100.00 

53.14 

820.65 
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Year  ending 

Total  to 

Nov.  30,   1939 

Nov.  30,   1939 

Miscellaneous  Expense   (undistributed) 

564.03 

10,731.35 

Advertising          .         .         ,         .         . 

00.00 

208.66 

Printing  and  Blueprinting 

15.77 

1,667.69 

Purchases  and  Settlements     . 

323,534.00 

7,265,041.27 

Purchase  price  B.  &  A.  R.  R.  and  N.  Y.  C 

lessee,    for    part    of    Athol    Branch    anc 

general  release  of  all  claims  for  damages 

for  reservoir  construction  . 

00.00 

641,240.88* 

Taxes 

7,282.24 

476,928.71 

Maintenance  of  Real  Estate  . 

4,230.77 

15,531.92 

Water  Supply  System    .... 

00.00 

48.60 

Remodelling  of  Real  Estate  for  Permanent 

Occupancy           .         .         . 

4,923.63 

4,923.63 

Labor  on  Automobiles  and  Mechanical  Equi] 

)- 

ment 

145.00 

145.00 

Fire  Protection 

Salaries,   Engineering- 

981.57 

981.57 

Equipment  

5,174.94 

10,796.94 

Automobile  Purchase          •   ,      • 

2,816.00 

3,587.69 

Automobile  Maintenance    . 

881.35 

1,306.61 

Labor           .         .         .         .         . 

27,174.26 

34,217.64 

Medical  and  Surgical  Services  . 

83.25 

103.25 

Compensation  to  Labor  for  Injuries 

59.14 

69.14 

Miscellaneous  Expense 

619.14 

915.69 

Rental  of  Equipment 

30.00 

30.00 

Police  Protection 

Salaries 

94.56 

94.56 

Automobile  Maintenance    . 

24.56 

24.56 

Labor           

27,242.94 

30,697.99 

Medical  and  Surgical  Services  . 

21.00 

21.00 

Special  Agents 

Salaries 

2,495.84 

27,961.84 

Equipment 

00.00 

118.33 

Labor           

00.00 

30.00 

Automobile  Purchase     .... 

—370.00 

1,870.63 

Automobile   Maintenance 

210.46 

4,540.79 

Miscellaneous  Expense  (undistributed) 

233.55 

2,024.13. 

Printing  and  Blueprinting  . 

.      00.00 

52.72 

Stationery  and  Office  Supplies  . 

16.42 

39.54 

Postage 

7.90 

26.47 

Renting  Agents 

Salaries 

2,382.42 

31,790.52 

Legal  Expense 

740.29 

1,91086 

Furniture  and  Fixtures 

00.00 

29.29 

Automobile  Purchase 

00.00 

906.61 

Automobile  Maintenance    . 

346.26 

930.77 

Labor           

00.00 

69.50 

Miscellaneous  Expense  (undistributed)     , 

282.42 

1,308.48 

Printing  and  Blueprinting 

00.00 

18.62 

Stationery  and  Office  Supplies 

00.00 

47.04 

Postage 

15.03 

300.72 

Payments  to  Towns 

00.00 

20,500.00 

Sub   Total   Real   Estate — Except 
Awards  by  Court  Decree 


$423,597.70     $8,808,741.07 


*  Includes  interest  on  settlement  of  $575,000.00,  which  settlement  was  approved  and  scheduled 
by  Commission  on  March  29,  1935,  and  shown  in  1935  expenditures  although  payment  was  disap- 
proved by  Governor  and  Council  and  warrant  returned  to  Comptroller's  bureau.  Rescheduled  by 
Commission  with  interest  on  March  4,  1937,  in  accordance  with  judgment  received  from  Superior 
Court,  February   1'5,   1937. 
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Year  ending 
Nov.  30,   1939 

Real  Estate — Awards  by  Court  Decree — Board  of  Referees  : 


Salaries  of  Referees 
Salaries,  Engineering  and  Clerical 
Legal   Expense       .... 
Consultant  and  Engineering  Expert  Expense 
Expert  and  Other  Witness  Expense 
Automobile  Maintenance 
Expenses  of  Board  of  Referees 
Miscellaneous  Expense  . 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 
Payments  Under  Certificates  of  Judgment 

Sub    Total     Real    Estate — Awards    by 
Court  Decree — Board  of  Referees 


$3,000.00 

202.95 

6,764.32 

00.00 

657.50 

2.25 

24.40 

23.02 

00.00 

00.00 

23.833.00 


Total  to 
Nov.   30,    1939 


$24,140.00 

1,658.11 

21,118.54 

2,545.50 

22,822.90 

8.78 

788.70 

614.93 

21.99 

23.72 

202.874.67 


$34,507.44        $276,617.84 


Real  Estate — Awards  by  Court  Decree — Jury  Verdicts  : 


Salaries,  Engineering  and  Clerical 
Legal   Expense       ..... 
Miscellaneous  Expense  .... 
Payments  under  Certificates  of  Judgment 
Expert  and  Other  Witness  Expense 
Consultant  Expense        .... 

Sub    Total    Real     Estate — Awards    by 

Court   Decree — Jury   Verdicts    . 
Total  Real  Estate 


$105.83 

2,733.55 

7.13 

00.00 

200.00 

1,101.09 


$4,147.60 
462,252.74 


QuABBiN  Reservoir  Damages — Except  Awards  by  Court  Decree  : 


Salaries,  Engineering $00.00 

Legal  and  Expert  Expense    ....  00.00 

Consultant  Expense 00.00 

Miscellaneous  Expense   (undistributed)         .  00.00 

Printing  and  Blueprinting  ....  00.00 

Purchases  and  Settlements    ....  9,265.00 

Sub  Total  Quabbin  Reservoir  Damages — 

Except  Awards  by  Court  Decree       .  $9,265.00 


-Awards  by  Court  Decree- 


Quabbin  Reservoir  Damages- 
Board  OF  Referees: 

Legal  Expense $2,339.65 

Expert  and  Other  Witness  Expense      .         .  900.00 

Payments  under  Certificates  of  Judgment    .  1,655.44 

Sub  Total  Quabbin  Reservoir  Damages^ — 
Awards  by  Court  Decree — Board  of 
Referees $4,895.09 

Total  Quabbin  Reservoir  Damages         .  $14,160.09 

Swift  Diversion  Damages  (Including  Beaver  Brook) 
Except  Awards  by  Court  Decree  : 


Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense   . 
Consultant  Expense 
Labor      ...... 


$18,258.17 

136.29 

5,846.82 

7,260.35 


$133.56 

3,794.55 

44.13 

20,878.65 

204.80 

1,101.09 


$26,156.78 
,111,515.69 


$87.68 

931.00 

2,158.82 

15.19 

2.96 

57,946.00 


$61,141.65 


$2,540.54 

940.00 

1,655.44 


$5,135.98 
566,277.63 


$110,642.46 

5,951.09 

77,047.73 

9.346.82 
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Medical  and  Surgical  Supplies 
Medical  and  Surgical  Services 
Furniture  and  Fixtures 
Laboratory  Equipment  .         .         .         . 
Laboratory  Supplies      .         . 
Engineering  Instruments 

Rent  and  Upkeep 

Rental  of  Equipment      .... 
Automobile  Purchase     .... 
Automobile  Maintenance        .         . 
Contracts  for  Investigations  and  Surveys 
Materials  of  Construction 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting  . 

Stationery  and  Office  Supplies  . 
Purchases  and  Settlements     .         . 

Sub  Total  Swift  Diversion  Damages— 
Except  Awards  by  Court  Decree 

Beaver   Brook   Diversion   Damages — Awards 
BY  Court  Decree — Jury  Verdicts  : 

Total    Swift    Diversion    Damages    (in 
eluding  Beaver  Brook) 

QuABBiN  Reservoir — Liquidation  of  Towns, 
Town  Obligations  : 

Town  of  Enfield 

Town  of  Greenwich      .... 

>  Town  of  Prescott  ..... 

Town  of  Dana        ..... 

Sub  Total,  Town  Obligations 


Year  ending 
Nov.  30,  1939 

Total  to 
Nov.  30,  1939 

00.00 

2.20 

2.25 

2.25 

192.52 

270.70 

2,906.08 

5,105.98 

3,498.52 

7,436.98 

7.44 

770.42 

246.12 

1,075.54 

00.00 

10.50 

00.00 

1,538.22 

564.32 

5,060.14 

00.00 

569.47 

00.00 

18.99 

1,940.76 

8,189.07 

351.95 

1,437.43 

54.87 

140.55 

00.00 

1,225,650.00 

$41,266.46 

$1,460,266.54 

$00.00 

$23,418.90 

$41,266.46 

$1,483,685.44 

$6,039.53 

$12,361.96 

3.560.85 

7,184.85 

1,627.76 

3,358.05 

6,839.51 

14,341.76 

$18,067.65  $37,246.62 


Quabbin  Reservoir — Liquidation  of  Towns, 
Liquidating  Expenses  : 
Salaries,   Engineering    . 
Legal  and  Expert  Expense 
Labor      .... 
Miscellaneous  Expense  . 
Automobile  Maintenance 
Compensation  to  Labor  for  Injuries 

Sub  Total,  Liquidating  Expenses 
Total,   Quabbin   Reservoir,   Liquidation 
of  Towns     ...... 

Quabbin  Reservoir — Cemeteries — Quabbin 
Park  Cemetery  Construction: 
Salaries,  Engineering  and  Clerical 
Legal  and  Expert  Expense 
Consultant  Expense 
Labor      .... 
Tools  and  Equipment 
Automobile  Purchase     . 
Automobile  Maintenance 
Rental  of  Equipment     . 


$621.82 

$1,123.57 

1,188.20 

1,920.86 

328.00 

1,232.49 

4.44 

59.94 

0.78 

50.20 

29.85 

29.85 

$2,173.09 

$4,416.91 

$20,240.74 

$41,663.53 

$453.11 

$14,227.78 

00.00 

520.00 

45.97 

320.52 

9,823.13 

44,702.33 

238.58 

741.27 

00.00 

4,192.88 

146.37 

3,147.28 

00.00 

33.19 
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Year  ending 
Nov.   30,   1939 

00.00 

257.94 

00.00 

00.00 

207.26 

6,048.61 

IZ9.77 

44.18 

34.79 

13.00 

00.00 

00.00 


$17,652.71 

R 

$116,486.55 

$3,481.66 

$20,158.10 

00.00 

684.63 

00.00 

2,669.99 

59.22 

2,488.07 

4,309.37 

30,791.57 

1,985.98 

18,003.58 

00.00 

6.75 

00.00 

10.50 

Purchases  and  Settlements     .         .         .         .    ' 
Construction  Materials  ..... 
Purchase  and  Planting  of  Trees  and  Shrubbery 

Receiving  Vault 

Water  Supply  System 

Maintenance  of  Grounds       .... 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 
Medical  and  Surgical  Services 
Completed  Contract  No.  34  . 
Compensation  to  Labor  for  Injuries     . 

Sub   Total    Quabbin   Park   Cemetery 
Construction         .... 


Removals  from  Cemeteries  Within  Reservoir 
Area  to  Quabbin  Park  Cemetery: 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment    .... 
Automobile  Purchase     .... 
Automobile  Maintenance 
Removal  and  Reinterment  of  Bodies    . 
.Removal  and  Resetting  of  Monuments 
Miscellaneous   Expense 
Rental  of  Equipment     .... 


Sub  Total  Removals  to  Quabbin  Park 

Cemetery $9,836.23 


Removals  from  Cemeteries  Within  Reservoir 

Area  to  Cemeteries  Other  Than  Quabbin  Park  : 
Salaries,  Engineering  and  Clerical 
Tools  and  Equipment    . 
Automobile  Purchase     . 
Automobile   Maintenance       .         .  ■ 
Purchases  and  Settlements    . 
Perpetual  Care  Fund  Contributions 
Removal  and  Reinterment  of  Bodies 
Removal  and  Resetting  of  Monuments 
Miscellaneous  Expense 


Sub  Total  Removals  to  Other  Cemeteries 
Total  Quabbin  Reservoir-Cemeteries . 


Permanent  Construction — Construction  Contracts 

Contract   No.   47,   Construction   of   Service 
Building  at  Shaft  12  .... 

Completed  Contracts 

Contract  No.  51,  Construction  of  East  Branch 
Baffle 

Contract  No.  56,  Construction  of  Administra- 
tion Buildings  at  Main  Dam     . 

Contract  No.  60,  Access  Road  to  Shaft  No.  12 

Contract  No.  88,  Storing  Top  Soil 


Sub  Total  Construction  Contracts  (Ex- 
cept PWA) 


Total  to 
Nov.   30.    1939 

8.850.00 

3,242.77 

218.93 

2.768.85 

1,459.23 

21,818.92 

2,014.92 

232.48 

61.99 

21.00 

7,842.94 

69.27 


$74,813.19 


$437.71 

$7,009.94 

00.00 

15.43 

00.00 

380.00 

00.00 

155.73 

315.00 

8,156.60 

00.00 

175.00 

533.41 

8,046.68 

178.75 

6,583.16 

00.00 

123.51 

$1,464.87 

$30,646.05 

$28,953.81 

tCTS 

$221,945.79 

$500.00 

$16,179.76 

00.00 

85,480.97 

8,861.02 

198,407.01 

25,672.14 

382,118.09 

15,479.44 

73,965.29 

8,362.27 

8,362.27 

$58,874.87 

$764,513.39 
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Permanent  Construction — Awards  by  Court  Decree 
Actions  for  Breach  of  Contract: 

Salaries,   Engineering 

Legal   Expense 

Consultant  and  Engineering  Expert  Expense 
Miscellaneous  Expense    (undistributed) 

Printing  and  Blueprinting 
Payment  under  Certificate  of  Judgment 


Sub  Total  Awards  by  Court  Decree — 
Actions  for  Breach  of  Contract 


P.D.  147 

Year  ending 

Total  to 

Nov.   30,   1939 

:ree — 

Nov.   30,   1939 

$00.00 

$3,206.50 

00.00 

3,831.51 

00.00 

5,757.65 

00.00 

314.98 

120.88 

120.88 

9,079.08 

9,079.08 

$9,199.96  $22,310.60 


Other  Permanent  Construction — Except  Clearing 

Salaries  Engineering $44.63  $44.63 

Labor     .        .        .        .        ...        .      .        2,135.18  4,392.69 

Installed  Equipment       .....  636.96  4,454.35 

Tools  and  Equipment     .         .         .         .         .  14.11  14.11 

Engineering  Instruments        ....  12.20  12.20 

Materials  of  Construction     .         .        .         .  00.00  293.00 

Furniture  and  Fixtures          ....  00.00  34.90 

Automobile   Maintenance       ....  500.20  502.45 

Compensation  to  Labor  for  Injuries     .         .  00.00  279.74 

Medical  and  Surgical  Services       .         .         .  5.50  60.00 

Miscellaneous   Expense    (undistributed)        .  24.80  1,431.98 

Printing  and  Blueprinting         .         .         .  30.14  56.92 

Sub  Total  Other  Permanent  Construction 

— Except   Clearing 


$3,403.72  $11,576.97 


Other  Permanent  Construction — 1936  Clearing  Project  : 

Tools  and  Equipment    .....  $00.00 

Labor .  00.00 

Compensation  to  Labor  for  Injuries     .         .  4,728.71 

Miscellaneous  Expense   (undistributed)        .  00.00 

Printing  and  Blueprinting          .         .         .  00.00 

Stationery  and  Office  Supplies          .         .  00.00 

Postage 00.00 

Automobile  Purchase     .         .         .         .         .  — 285.05 

Automobile  Maintenance        ....  00.00 

Furniture  and  Fixtures          ....  00.00 

Rent  and  Upkeep  .         .         .         .         .         .  00.00 

Medical  and  Surgical  Equipment  .         .         .  126.90 

Medical  and  Surgical  Supplies      .         .         .  00.00 

Medical  and  Surgical  Services      .         .         .  247.00 
Fire  Protection 

Equipment  .         .  '      .         .         .         .         .  00.00 

Miscellaneous  Expense       ....  00.00 

Labor 00.00 

Legal  Expense 947.49 


$22,772.12 

1,721,299.70 

42,381.67 

2,749.64 

69.76 

1,029.84 

186.71 

11,449.17 

5,404.67 

877.65 

826.98 

299.72 

2,023.67 

14,320.13 

425.87 

132.72 

4,175.00 

6,617.32 


Sub  Total   1936  Clearing  Project 


$5,638.15     $1,837,042.34 


Other  Permanent  Construction — Reservoir  Clearing 
Not  Including  1936  Clearing  Project: 

Salaries,   Engineering ^772).62> 

Labor 32,752.85 


%77Z.6Z 
71,476.92 
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Miscellaneous   Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Advertising 

Medical  and  Surgical  Services 

Tools  and  Equipment     . 

Automobile  Purchase     . 

Automobile  Maintenance 

Compensation  to  Labor  for  Injuries 

Sub  Total  Reservoir  Clearing  (Except 
PWA)  Not  Including  1936  Clearing 
Project 

Total  Quabbin  Reservoir  Permanent 
Construction 

Highway  and  Public  Utility  Relocation  : 

Salaries,  Engineering  and  Clerical 

Legal  and  Expert  Expense 

Consultant   Expense 

Labor      .... 

Tools  and  Equipment    . 

Furniture  and  Fixtures 

Completed  Contracts 

Installed  Equipment 

Temporary  Equipment  . 

Engineering   Instruments 

Automobile  Purchase     . 

Automobile  Maintenance 

]\Iiscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 

Maintenance  of  Real  Estate  . 

Maintenance  of  Mechanical  Equipment 

Medical  and  Surgical  Services 

Compensation  to  Labor  for  Injuries 

Total  Highway  and  Public  Utility  Relo- 
cation ....... 


Quabbin  Reservoir  Watershed — Reforestation^ 

Nurseries  : 

Salaries,  Engineering     . 
Labor      .... 
Tools  and  Equipment     . 
Automobile  Purchase     . 
^  Automobile  Maintenance 
Nursery  Stock 
Nursery  Supplies  . 
Miscellaneous  Expense 
Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries 
Maintenance  of  Mechanical  Equipment 

Sub  Total  Reforestation,  Nurseries 


Year  ending 
Nov.  30,   1939 

Total  to 
Nov.  30,   1939 

49.48 

267.56 

22.97 

62.08 

00.00 

111.45 

00.00 

261.41 

131.50 

277.50 

507.64 

652.37 

00.00 

776.44 

173.19 

266.66 

372.32 

372.32 

$34,783.58 

$75,298.34 

$111,900.28 

$2,710,741.64 

$160.49 

$218,860.76 

00.00 

49.10 

00.00 

9,117.56 

5,623.00 

18,314.52 

3,097.78 

3,097.78 

00.00 

61.74 

00.00 

1,106,394.17 

00.00 

811.57 

00.00 

149.50 

00.00 

948.75 

00.00 

535.00 

54.92 

6,178.26 

54.46 

8,706.00 

00.00 

690.48 

00.00 

159.13 

00.00 

551.60 

54.24 

54.24 

28.00 

28.00 

23.14 

23.14 

$9,096.03 

$1,374,731.30 

$984.43 

$4,307.82 

17,597.35 

48,146.94 

55.91 

3,902.15 

00.00 

174.50 

27.73 

1,169.57 

00.00 

2,622.85 

1,349.65 

4,108.09 

133.79 

276.60 

11.00 

42.00 

00.00 

27.86 

19.55 

19.55 

$20,179.41  $64,797.93. 
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QuABBiN  Reservoir  Watershed — Reforestation, 
Watershed  Planting: 
Salaries,   Engineering    . 
Labor      ..... 
Tools  and  Equipment     . 
Automobile   Maintenance 
Trees  for  Watershed  Planting 
Nursery  Supplies  . 
Miscellaneous  Expense 
Medical  and  Surgical  Services 
Compensation  to  Labor  for  Injuries 

Sub     Total     Reforestation,     Watershed 
Planting       ...... 


P.D.  147 

Year  ending 

Nov.  30,  ]93y 

Total  to 
Nov.  30,  1939 

$353.02 

6,795.29 

00.00 

$1,637.53 

24,048.64 

262.81 

00.00 

193.69 

00.00 

1,713.00 

00.00 
9.25 

1,402.86 
73.10 

6.50 

145.50 

00.00 

111.44 

$7,164.06  $29,588.57 


QuABBiN  Reservoir  Watershed — Reforestation, 
Fire  Stops  and  Fire  Access  Roads: 
Salaries,   Engineering    . 
Legal  and  Expert  Expense  . 

Labor      

Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Equipment 
Medical  and  Surgical  Services 
Completed   Contract   No.   60,   Access   Road 

Shaft  12 

Automobile  Purchase  . 
Automobile  Maintenance 
Miscellaneous  Expense  (undistributed) 

Printing  and  Blueprinting 

Sub  Total  Reforestation,  Fire  Stops  and 
Fire  Access  Roads      .... 


$905.59 

$2,306.34 

15.00 

96.24 

16,372.81 

38,716.82 

1,747.22 

2,555.16 

7.00 

7.00 

377.50 

744.50 

2,666.04 

7,660.00 

00.00 

500.00 

366.86 

976.86 

17.95 

543.13 

0.24 

12.45 

$22,476.21 


$54,118.50 


QuABBiN  Reservoir  Watershed — Fencing  of  Watershed  Property  : 
Salaries,   Engineering    ..... 

Labor      ........ 

Automobile  Maintenance        . 
Miscellaneous  Expense 

Sub  Total,  Fencing  of  Watershed  Property        $3,086.06  $5,018.97 


$59.29 

$59.29 

1,328.77 

3,066.43 

00.00 

74.82 

1,698.00 

1,818.43 

QuABBiN  Reservoir  Watershed — Other  Forestry 
AND  Hurricane  Clearing  : 

Salaries,  Engineering  and  Clerical 
Labor      ...... 

Compensation  to  Labor  for  Injuries 
Medical  and  Surgical  Services 
Tools  and  Equipment    . 
Automobile   Maintenance 
Maintenance  of  Mechanical  Equipment 
Miscellaneous  Expense  .         .         . 

Sub  Total  Other  Forestry  and  Hurri- 
cane  Clearing      ..... 
Total  Quabbin  Reservoir  Watershed     , 


■  $918.95 

$918.95 

37,273.91 

37,273.91 

370.28 

370.28 

311.50 

311.50 

4.265.65 

4,265.65 

764.93 

764.93 

568.41 

568.41 

135.63 

135.63 

$44,609.26 

$44,609.26 

$97,515.00 

$198,133.23 
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Total  to 
Nov.   30,   1939 


Total  Quabbin  Reservoir,  not  including 
Winsor  Dam  and  Quabbin  Dike  (Ex- 
cept PWA) $976,490.81    $16,960,309.39 

Total  Quabbin  Reservoir,  Not  Including 


$2,598,655.01    $18,594,253.56 


Winsor  Dam  and  Quabbin  Dike 

Winsor   Dam 
General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'   Office 

Total    General   Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Legal  and  Expert  Expense 

Consultant   Expense 

Labor      .... 

Furniture  and  Fixtures 

Laboratory  Equipment  . 

Rental  of  Equipment 

Engineering   Instruments 

Rent  and  Upkeep 

Automobile  Purchase     . 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Office   Buildings     . 

Special   Experiments 

Water  Supply  System 

Compensation  to  Labor  for  Injuries 

Medical  and  Surgical  Services 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage        .... 

Laboratory  Supplies  . 


Total  Engineering  ..... 

Permanent  Construction — Construction  Contracts  : 

Completed  Contracts 

Contract  No.  52,  Constructing  Embankment 
of  Winsor  Dam  ..... 


Sub  Total  Construction  Contracts         .         $523,328.42     $4,396,361.62 

Permanent  Construction — Except  Construction  Contracts  : 
Labor 

Installed  Equipment 
Temporary  Equipment 
Miscellaneous  Expense 
Tools  and  Equipment 
Materials  of  Construction 

Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction 
Total  Winsor  Dam 


$6,374.74 

$52,981.22 

13,370.48 

177,317.14 

$19,745.22 

$230,298.36 

$63,600.76 

$342,973.25 

00.00 

35.20 

538.29 

6,379.00 

14,552.93 

56,852.57 

00.00 

228.60 

222.52 

945.51 

00.00 

1,202.25 

163.50 

945.85 

113.13 

1,629.14 

551.48 

3,509.48 

1,118.49 

8,558.85 

00.00 

61,895.52 

00.00 

578.39 

00.00 

1,853.29 

00.00 

20.00 

00.00 

43.78 

8.50 

77.00 

433.68 

13,395.31 

290.25 

2,368.74 

87.17 

1,516.44 

27.94 

199.27 

610.25 

838.34 

$82,318.89 

$506,045.78 

\CTs: 

$00.00 

$2,411,543.40 

523,328.42 

1,984,818.22 

$56.92 

$6,182.17 

23,593.82 

43,871.29 

00.00 

4,213.39 

550.31 

13,252.01 

00.00 

133.30 

1,042.95 

1,042.95 

$25,244.00 

$68,695.11 

$548,572.42 

$4,465,056.73 

$650,636.53 

$5,201,400.87 
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QuABBiN  Dike 

General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'  Office 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant  Expense 

Labor 

Furniture  and  Fixtures 

Laboratory  Equipment 

Rental  and  Equipment 

Engineering  Instruments 

Rent  and  Upkeep  . 

Automobile  Purchase 

Medical  and  Surgical  Services 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Special  Experiments       .... 

Miscellaneous  Expense  (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 

Advertising 

Postage        ...... 

Laboratory   Supplies 

Maintenance  of  Grounds 


Year  ending 
Nov.  30,   1939 
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Total  to 
Nov.   30,   1939 


Total   Engineering 


$69.66 

$28,654.27 

146.12 

106,717.78 

$215.78 

$135,372.05 

$373.46 

$175,456.09 

123.00 

5,785.78 

4,622.35 

38,450.60 

00.00 

149.77 

00.00 

584.95 

00.00 

921.50 

00.00 

155.65 

00.00 

73.68 

139.92 

739.92 

00.00 

7.50 

97.07 

3,604.85 

00.00 

24,773.32 

00.00 

305.20 

14.33 

5,061.27 

00.00 

1,348.63 

2.87 

209.78 

00.00 

79.34 

00.00 

00.30 

23.34 

269.06 

00.00 

81.47 

$5,396.34 

$258,058.66 

Permanent  Construction — Construction 
Contracts;        


$00.00     $2,455,889.88 


Permanent  Construction — Except  Construction  Contracts  : 


Labor      

$15.00 

$15,157.48 

Temporary  Equipment  . 

00.00 

1,993.18 

Tools  and  Equipment     . 

00.00 

148.00 

Installed  Equipment 

00.00 

235.00 

Miscellaneous  Expense 

00.00 

1,804.76 

Maintenance  of  Grounds 

283.61 

283.61 

Sub  Total  Except  Construction  Contracts 


$298.61  $19,622.03 


Permanent  Construction — Aw^ards  by  Court  Decree — 
Actions  for  Breach  of  Contract  : 
Salaries,  Engineering  and  Clerical 

Legal  Expense 

Consultant  and  Engineering  Expert  Expense 
Expert  and  Other  Witness  Expense  . 
Labor 


$767.74 

$767.74 

1,203.60 

1,203.60 

227.38 

227.38 

462.63 

462.63 

2.50 

2.50 
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Automobile  Maintenance        .... 
Miscellaneous  Expense  .... 

Sub  Total  Awards  by  Court  Decree — 

Actions  for  Breach  of  Contract 
Total  Permanent  Construction 
Total  Quabbin  Dike  .... 


Year  ending 

Total  to 

Nov.  30.  1939 

Nov.  30,  1939 

25.47 

25.47 

36.55 

36.55 

Special  Investigations 


Total  Expenditure 


$2,725.87  $2,725.87 

$3,024.48     $2,478,237.78 
$8,636.60     $2,871,668.49 


$00.00        $149,609.63 


Southern   Sudbury  Emergency 
Total  Expenditure 

Wachusett  Watershed — Elimination 
(Except  WPA  Project) 

General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,   Headquarters'  Office 

Total  General  Overhead 


P^NGINEERING  : 

Salaries,  Engineering  and  Clerical 

Legal  Expense 

Labor      .... 

Engineering  Instruments 

Automobile   Purchase    . 

Automobile  Maintenance 

Furniture  and  Fixtures 

Miscellaneous  Expense   (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage       .... 

Rent  and  Upkeep  . 

Medical  and  Surgical  Services 

Settlement  of  Public  Liability  Claims 

Settlement  of  Property  Damage  Claims 

Total  Engineering  .... 

Total  Wachusett  Watershed — 
Elimination  of  Pollution  (Except 
WPA    Project)  .         .         .         . 


Supply 

$00.00 

$638,533.83 

OF  Pollution 

$174.15 
365.33 

$1,304.34 
2,616.22 

$539.48 


$3,920.56 


$4,236.53 

$17,456.42 

62.82 

234.29 

90.00 

1,409.61 

14.02 

23.02 

2,580.75 

2,580.75 

265.63 

748.63 

12.88 

12.88 

449.53 

974.37 

60.43 

115.43 

21.76 

40.62 

3.06 

15.80 

100.28 

146.30 

535.20 

741.20 

9,655.00 

9,655.00 

92.50 

92.50 

$18,180.39 

$34,246.82 

$18,719.87  $38,167.38 


Wachusett  Watershed — Elimination  of  Pollution 
(WPA  Project)  Town  of  Holden  Sewer 

General  Overhead  : 

Administration,  Commissioners'  Office  .  $00.00 

Engineering,  Headquarters'  Office         .         .  335.24 


$00.00 
335.24 


Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 
Labor      .         .         .         .         .         . 


$335.24 


$2,529.49 
667.45 


$335.24 


$2,529.49 
667.45 
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Furniture  and  Fixtures 

Engineering   Instruments 

Tools  and  Equipment    . 

Rent  and  Upkeep 

Automobile  Purchase     . 

Automobile  Maintenance 

Medical  and  Surgical  Supplies 

Miscellaneous   Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 
Postage 

Total  Engineering 
Total,  Town  of  Holden  Sewer 
Total  Wachusett  Watershed — 
Elimination  of  Pollution 


P.D.  147 

Year  ending 

Total  to 

Nov.  30,  1939 

Nov.  30,  1939 

24.48 

24.48 

19.71 

19.71 

4,328.57 

4,328.57 

92.60 

92.60 

150.00 

150.00 

98.74 

98.74 

3.07 

3.07 

6,302.01 

6,302.01 

2.73 

2.73 

19.02 

19.02 

2.25 

2.25 

$14,240.12 

$14,240.12 

$14,575.36 

$14,575.36 

$33,295.23  $52,742.74 


Weston   Aqueduct   Siphons  (PWA) 

General  Overhead: 

Administration,  Commissioners'  Office          .  $418.57 

Engineering,  Headquarters'  Office        .         .  2,480.90 


Total  General  Overhead 


$2,899.47 


$423.11 
5,066.29 

$5,489.40 


Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant   Expense 
Furniture  and  Fixtures 
Engineering  Instruments 
Labor      .... 
Tools  and  Equipment     . 
■        Rental  of  Equipment     . 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage 

Laboratory  Supplies  . 
Rent  and  Upkeep 
Automobile   Maintenance 
Medical  and  Surgical  Supplies 

Total  Engineering 


$13,852.68 

$14,758.50 

1.34 

65.10 

33.17 

78.17 

18.40 

64.16 

5.00 

5.00 

14.70 

14.70 

0.35 

0.35 

103.51 

190.59 

110.86 

229.07 

95.99 

197.11 

00.00 

207.75 

22.08 

22.08 

00.84 

00.84 

302.53 

321.09 

200.98 

205.68 

0.57 

0.57 

$14,763.00 

$16,360.76 

Real  Estate : 

Legal  Expense 


$120.44 


$120.44 


Permanent  Construction — Construction  Contracts  : 

Contract  No.  7Z,  Pipe  Siphons     .         .         .        $230,537.72 
Contract  No.  91,  Equipment  .         .         .  1,342.80 


Contract  No.  91 B,       " 

Sub  Total  Construction  Contracts 


1,431.36 


$230,537.72 
1,342.80 
1.431.36 


$233,311.88   $233,311.88 

/ 
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Year  ending  Total  to 

Nov.  30,   1939  Nov.   30.    1939 

Permanent  Construction — Except  Construction  Contracts: 


Installed  Equipment       ..... 
Miscellaneous  Expense  .... 

Sub  Total  Except  Construction  Contracts 
Total  Permanent  Construction 
Total  Weston   Aqueduct   Siphons 
(PWA)       .  , 


$252.00 
347.29 


$599.29 
$233,911.17 

$251,694.08 


New  Pressure  Aqueduct  and  Distributing  Reservoir 

Section  of  Aqueduct  West  of  Norumbega  Reservoir  : 

General  Overhead  : 

Administration,  Commissioners'  Office  .  $3,374.73 

Engineering,  Headquarters'  Office        .         .  51,503.01 


$252.00 
347.29 

$599.29 
$233,911.17 

$255,881.77 
(PWA) 


$3,397.99 
62,313.77 


Total  General  Overhead 


$54,877.74  $65,711.76 


Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant   Expense 

Tools  and  Equipment    . 

Furniture  and  Fixtures 

Engineering  Instruments 

Purchase  of  Automobiles 

Labor      .... 

Miscellaneous   Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 

Advertising 

Postage 

Laboratory  Supplies  .... 

Medical  and  Surgical  Supplies 

Medical  and  Surgical  Services 

Rent  and  Upkeep 

Automobile  Maintenance 

Contracts  for  Investigations  and  Surveys 

Rental  of  Equipment      .... 

Laboratory   Equipment  .      »  . 

Total  Engineering 

Real  Estate : 

Salaries,  Engineering  and  Clerical 

Legal  Expense 

Consultant   Expense       .         .         .         . 
Printing  and  Blueprinting     . 
Purchases  and  Settlements    . 
Fire  Protection 

Equipment  ..... 

Special  Agents 

Salaries 

Miscellaneous  Expense  (undistributed) 
Stationery  and  Office  Supplies 


$201,867.36 

$216,805.20 

405.25 

917.86 

645.53 

823.85 

4,295.12 

4,639.52 

4,836.14 

8,969.90 

13,838.10 

22,573.47 

6,639.75 

7,218.37 

5,311.00 

7,628.06 

3,010.40 

3,110.47 

2,730.29 

2,967.07 

299.53 

313.81 

174.67 

195.67 

156.17 

156.17 

115.26 

118.20 

75.00 

75.00 

4,716.24 

5,030.59 

4,521.14 

4,995.73 

00.00 

390.00 

101.75 

101.75 

257.62 

257.62 

$253,996.32 

$287,288.31 

$735.83 

$2,409.12 

16,674.36 

16,674.36 

150.00 

150.00 

270.40 

270.40 

69,650.17 

69,650.17 

63.59 

98.28 

720.00 

720.00 

73.24 

73.24 

0.83 

0.83 

70 


P.D.  147 


Automobile   Purchase    . 
Automobile   Maintenance 


Year  ending 
Nov.  30,   1939 

648.21 

494.87 


Total  to 
Nov.  30,   1939 

648.21 

494.87 


Total  Real  Estate        .... 

$89,481.50 

$91,189.48 

Permanent  Construction — Construction  Contracts  : 

Contract  No.  74,  Southborough  Tunnel 

$1,449,355.50 

$1,449,355.50 

Contract  No.  75,  Section  1,  Cut-and-Cover 

265.693.84 

265.693.84 

Contract  No.  76,  Borings      .... 

13.703.59 

13,703.59 

Contract  No.  77 ,  Section  3,  Cut-and-Cover 

212,444.98 

212,444.98 

Contract  No.  78,  Section  4,  Cut-and-Cover 

246.770.73 

246,770.73 

Contract  No.  79,  Section   5,   Cut-and-Cover 

274.740.72 

274,740.72 

Contract  No.  85,   Furnishing   and    Deliver- 

ing Pipe      . 

2,766,285.54 

2,766.285.54 

Contract  No.  81,  Section  6,   Cut-and-Cover 

124.149.69 

124.149.69 

Contract  No.  87A,  Equipment  .    .         .         . 

4,972.50 

4.972.50 

Contract  No.  87E,  Equipment 

1,718.10 

1,718.10 

Contract  No.  86,  Gate    Valves,    Pressure 

Aqueduct 

3.611.52 

3.611.52 

Sub  Total  Construction  Contracts 

$5,363,446.71 

$5,363,446.71 

Permanent  Construction — Except  Construction  Contracts  : 

Miscellaneous  Expense           .... 

$14,628.15 

$14,628.15 

Temporary   Equipment           .... 

317.68 

317.68 

Sub  Total  Except  Construction  Contracts       $14,945.83  $14,945.83 

Total  Permanent  Construction       .         .     $5,378,392.54  $5,378,392.54 
Total,    Section    of    Aqueduct    West    of 

Norumbega  Reservoir         .        .         .     $5,776,748.10  $5,822,582.09 


NORUMBEGA    RESERVOIR  : 


General  Overhead  : 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'   Office 

Total  General  Overhead 

Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant  Expense        .... 

Labor      . 

Miscellaneous  Expense    (undistributed) 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies  . 
Medical  and  Surgical  Services 
Automobile  Maintenance 

Total  Engineering 

Real  Estate  : 

Salaries,  Engineering     .... 
'  Printing  and  Blueprinting     . 
Maintenance  of  Real  Estate  .         . 

Total  Real  Estate  .... 
Total  Norumbega  Reservoir 


$190.10 

$190.10 

8,951.23 

9,022.20 

$9,141.33 

$9,212.30 

$16,733.38 

$16,733.38 

75.00 

75.00 

187.50 

187.50 

23.54 

23.54 

97.67 

97.67 

61.64 

61.64 

6.00 

6.00 

1.28 

1.28 

$17,226.01 

$17,226.01 

$184.71 

$184.71 

5.98 

5.98 

100.83 

100.83 

$291.52 

$291.52 

$26,658.86 

$26,729.83 
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Year  ending 
Nov.  30,   1939 


Section  of  Aqueduct  East  of  Norumbega  Reservoir: 


Total  to 
Nov.   30,   1939 


General  Overhead: 

Administration,  Commissioners'  Office 
Engineering,  Headquarters'   Office 

Total  General  Overhead 


$732.63 
15,612.94 

$16,345.57 


$732.63 
16,041.31 

$16,773.94 


Engineering  : 

Salaries,  Engineering  and  Clerical 

Consultant   Expense 

Tools  and  Equipment     . 

Furniture  and  Fixtures 

Engineering  Instruments 

Purchase  of  Automobiles 

Labor      .... 

Laboratory  Equipment  . 

Installed  Equipment 

Miscellaneous  Expense    (undistributed) 

Printing  and   Blueprinting 

Stationery  and  Office  Supplies 

Advertising 

Postage        .... 

Laboratory  Supplies  . 
Medical  and  Surgical  Supplies 
Rent  and  Upkeep 
Automobile   Maintenance 
Rental  of  Equipment 

Total  Engineering 


$27,353.46 

$27,790.01 

15.15 

62.30 

128.08 

128.08 

712.48 

712.48 

593.96 

593.96 

1,182.26 

1,182.26 

2,615.68 

2,615.68 

251.73 

251.73 

225.00 

225.00 

1,197.25 

1,211.28 

609.29 

610.34 

596.36 

596.36 

9.53 

23.09 

32.67 

32.67 

135.20 

135.20 

10.30 

10.30 

1,304.10 

1,304.10 

1,065.87 

1,065.87 

1.40 

1.40 

$38,039.77  $38,552.11 


Real  Estate : 

Salaries,  Engineering  and  Clerical 

Legal  Expense 

Printing  and  Blueprinting  . 
Purchases  and  Settlements  . 
Fire  Protection 

Equipment  ...... 

Special  Agents 

Salaries 

Automobile  Purchase 

Miscellaneous  Expense  (undistributed) 
Stationery  and  Office  Supplies 

Automobile  Maintenance    . 

Total  Real  Estate 


Permanent  Construction — Construction  Contracts 


Contract  No.  7(),  Borings 
Contract  No.  81,  Section  6 


High 


Contract  No. 

Reservoir    .  .         .         . 

Contract  No.  85,  Furnishing 

ing  Pipe     .  ... 


Cut-and-Cover 
Level    Distributing 


and    Deliver- 


$407.99 

9,881.56 

44.12 

983.50 

$442.15 
9,881.56 

44.12 
983.50 

30.04 

30.04 

180.00 

114.39 

12.96 

0.15 

102.55 

180.00 

114.39 

12.96 

0.15 

102.55 

$11,757.26 

$11,791.42 

\CTS: 

$8,515.29 
95,630.54 

$8,515.29 
-95,630.54 

146,561.84 

146,561.84 

417,363.09 

417,363.09 
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Year  ending  Total  to 

Nov.  30,  1939  Nov.  30,  1939 

Contract  No.  87A,  Equipment      .        .         .  877.50  877.50 

Contract  No.  86,  Gate  Valves,  Pressure 
Aqueduct 601.92  601.92 

Sub  Total  Construction  Contracts         .        $669,550.18        $669,550.18 

Permanent  Construction — Except  Construction  Contracts: 

Miscellaneous  Expense  ....  $1,968.72  $1,968.72 

Temporary   Equipment  ....  43.32  43.32 

Sub  Total  Except  Construction  Contracts  $2,012.04  $2,012.04 

Total  Permanent  Construction  .  .  $671,562.22  $671,562.22 
Total,    Section    of    Aqueduct    East    of 

Norumbega  Reservoir  .  .  .  $737,704.82  $738,679.69' 
Total  New  Pressure  Aqueduct  and 

Distributing  Reservoir  (PWA)     .  $6,541,111.78  $6,587,991.61 

Spot   Pond   By-Pass    (PWA) 

General  Overhead  : 

Administration,  Commissioners'  Office  .  $285.80  $285.80' 

Engineering,   Headquarters'   Office       .         .  6,875.38  6,875.38 

Total  General  Overhead         .         .        .  $7,161.18  $7,161.18 

Engineering  : 

Salaries,  Engineering  and  Clerical 
Consultant   Expense       .... 

Engineering  Instruments 

Labor      ....... 

Miscellaneous   Expense    (undistributed) 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies  . 

Postage 

Automobile   Maintenance 

Total  Engineering $5,015.53  $5,015.53 

Permanent  Construction — Construction  Contracts  : 

Contract  No.  83,  Spot  Pond  By-Pass  .  $25,498.67  $25,498.67 

Permanent  Construction — Except  Construction  Contracts  : 

Miscellaneous  Expense  ....  $392.80  $392.80' 


$4,429.35 

$4,429.35 

75.00 

75.00' 

28.04 

28.04 

231.87 

231.87 

87.37 

87.37 

92.95 

92.95 

6.05 

6.05 

1.10 

1.10 

63.80 

63.80 

Total  Permanent  Construction       .         .          $25,891.47  $25,891.47 

Total  Spot  Pond  By-Pass  (PWA)     .          $38,068.18  $38,068.18 

Enlarging  Middlesex  Fells  Reservoir    (PWA) 

General  Overhead: 

Administration,  Commissioners'  Office           .                  $00.00  $00.00' 

Engineering,   Headquarters'   Office       .         .            $2,940.71  $2,940.71 


Total  General  Overhead         .         .        .  $2,940.71  $2,940.71 
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Engineering  : 

Salaries,  Engineering  and  Clerical 
Engineering   Instruments       .         .         .         . 

Automobile  Purchase 

Labor      .         .         .         .         .         .         . 

Miscellaneous   Expense    (undistributed) 

Printing  and  Blueprinting 
Automobile  Maintenance       .         .         .         . 

Total  Engineering  .... 

Total  —  Enlarging  Middlesex  Fells 

Reservoir  (PWA)     .         .         .         . 


Year  ending 

Total  to 

Nov.  30.  1939 

Nov.   30,   1939 

$812.55 

$812.55 

24.10 

24.10 

673.41 

673.41 

345.62 

345.62 

41.25 

41.25 

1.53 

1.53 

20.31 

20.31 

$1,918.77 

$1,918.77 

$4,859.48 

$4,859.48 

Charles  River  Shaft  (PWA) 

General  Overhead  : 

Administration,   Commissioners'   Office         .  $00..00  $00.00 

Engineering,  Headquarters'  Office        .         .  ,1,047.93  1,047.93 

Total  Charles  River  Shaft  (PWA)  $1,047.93  $1,047.93 


Summary 
Construction    Fund 

Total  authorized  under  Chapters 
111  and  375,  Acts  of  1926,  and 
Chapter  321,  Acts  of  1927       .   $65,900,000.00 

Amount  reverted  from  authori- 
zation under  said  Chapter  111  .  261,466.17 


Received     from 
City  of  Worces- 
ter under   said 
Chapter  321       .    $1,000,000.00 

Serial  Bonds  is- 
sued and  matured    9,840,000.00 

Serial  Bonds  out- 
standing Nov.  30, 
1939  .        .        .   42,410,000.00 

Balance  of  bonds 
available  for  is- 
sue    .        .        .    12,388,533.83 


$65,638,533.83 
Contributions  by  Federal  Govern- 
ment from  PWA  Funds 

1938—  . 

1939—  . 


$2,475,300.00 
3,104,400.00 


Total    Construction    Fund    (in    Addition    to    Other    Receipts 
Credited)  .      • 


$65,638,533.83 


5,579,700.00 


$71,218,233.83 


Expenditures 
Southern  Sudbury  Emergency  Supply 


$00.00        $638,533.83 
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Year  ending:  Total  to 

Nov.   30,   1939  Nov.   30,   1939 

Ware  and  Swift  Supply  (Including  Portion  Under  PWA) 
Ware    Supply,    including    Wachusett-Cold- 

brook  Tunnel  Section  of  Quabbin  Aqueduct         275,353.93  14,442,464.96 
Town   of   Rutland   Sewer    (Contribution  to 

WPA  Project) 1,008.58  1,008.58 

Coldbrook- Swift  Tunnel  Section  of  Quabbin 

Aqueduct 6,786.37  5,394,759.35 

Quabbin  Reservoir         .....       2,598,655.01  18,594,253.56 

Winsor  Dam 650,636.53  5,201,400.87 

Quabbin  Dike 8,636.60  2,871,668.49 


Special  Investigations 


00.00 


149,609.63 


Wachusett  Watershed  Protection 

Elimination  of  Pollution        ....  18,719.87  38,167.38 

Town   of   Holden    Sewer    (Contribution   to 
WPA  Project) 14.575.36  14,575.36 


Pressure  Aqueduct  and  Other  Work  E^ntirely  Under  PWA 
Weston  Aqueduct  Siphons  ....  251,694.08 

Pressure  Aqueduct  and  Norumbega  Reservoir      6,541,111.78 


Enlarging  Middlesex  Fells  Reservoir 
Spot  Pond  By-pass 
Charles  River  Shaft 

Total  Expenditures 


4,859.48 

38,068.18 

1,047.93 


255,881.77 

6,587,991.61 

4,859.48 

38,068.18 

1.047.93 


$10,411,153.70   $54,234,290.98 


Receipts  from  Sales 
Receipts  from  Rents     . 
All  other  Receipts 

Total  Receipts 


Receipts 


$54,611.61 
5.090.60 
9,011.00 


$453,474.41 
458.015.00 
126,033.96 


5.713.21      $1,037,523.37 


Distribution  of  Receipts 


Credited  as  follows: 

To  Assessments 

Rents    and    Sales,    to 

Assessment 
Rents    and    Sales,    to 

Assessment 
Interest,  to  1928-1934 

Assessments 

1928 
1929 

$3,033.03 

24,343.77 

282.11 

$00.00 
68,713.21 

$27,658.91 

To  Construction  Fund 

' 

1,009,864.46 

$68,713.21 

$1,037,523.37 

Financial  Statement  Verified. 
Approved. 


Walter  S.  Morgan, 

Comptroller. 
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A  tabulation  of  the  acts  and  resolves  under  the  authority  of  which  expendi- 
tures are  made  by  the  Metropolitan  District  Water  Supply  Commission  was 
included  in  the  1937  and  1938  Annual  Reports. 

Subsequent  acts  of  the  year  1939,  are  as  follows : 

Chapter  Brief  Description 

172  Provision  for  permanent  custody  of  records  of  the 

abandoned    towns,    Dana,    Enfield,    Greenwich    and 
Prescott. 

176  Provision   for   transfer   of   Quabbin    Park   Cemetery 

to  the   Metropolitan   District  Commission. 

286  Metropolitan  District  Water  Supply  Commission  and 
the  Town  of  Holden  to  construct  a  sewer  system. 

287  Metropolitan  District  Water  Supply  Commission  and 
the  Town  of  Rutland  to  construct  a  sewer  system. 

303  Authorization  of  the  Town  of  Southborough  to  take 

water  from  the  Pressure  Aqueduct. 

513  Provision   for    improvements   in   rivers   and   streams 

for  protection  against  flood;  where  expenditures  of 
Federal,   State  or  Municipal  funds  have  been  made. 
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CANVASS 

OF  5IDS 

FOR 

CONTRACT 

74- 

OPENEID 

DEC.  15,  1938 

MtTR.  D15TR,  WATER  SUPPLY    COMMISSION 

CONTRACT    74 

FDR  CONSTRUCTING  'fflC  S0UTHB0ROU6H  TUNNEL,  SECTION  I 
OF  PRESSURE  AQUEDUCT,  IN  THE  TOWN  OF   SOUTHBOROUGH,  MASS. 
P.W.A,  DOCKET  NO.   MASS.  1551- r 
MA55.  STATE  PROJECT  NO.  0-208 

•  ® 

West  Construction 

Company 
Rm.  900- 60  State  5t 
Boston 
Mass. 

® 

Winston  Bros.. 
Company 

1470  HoRTHWElsrCRN 

Bank   Bloq, 
Minneapolis,  Minn. 

® 

Bates  &  Rogers 
Construction 
Corporation 

IIIW.WasningtonSt 
CmcAQo,  111. 

0 

The  Hunkin-Cohkey 
Construction  Co. 
Cleveland.  Ohio. 

SH0FHE(,(i0B0ONiHwMAH 

Lo!  Anoelcs,  Calie. 
D.W,  Thurston 
.03  Angeles.Calie. 

® 
Vem\  "0  Soto,  Ihc. 
Framingham.  Mass, 
;.J.MaheyCo.,  Inc. 
Sostoh.Mass. 
Leo  Butler  Co. 
Katonah.  N.Y. 

® 

SamuelRRosoffLti 

2^5  Madison   Ave., 

Hew  York, 

NY. 

® 

3ravo  Corporation 

Neville  Island 

Branch 

P|TT58URGIJ,Pa. 

® 
HE  Artiiu«A.Jommson 

C0«f."»HECW!0Co,l|(C. 

V)IS  Hunter  Are. 

Long  lsLAHt>CiT>(; 

N.Y. 

Ite» 
/ 
2 
3 
4 
5 

Description 

QuANTirr 

Unit 

Pbice 

Amount 

Price 

Amount 

Price 

Amount 

Price 

*  sooo 
so.» 

1194 
12.00 
1.00 

Amount 

?  40,000 

550,000 

1,791,000 

30,000 

10,000 

Price 

*  13.70 
3100 
1115 
lt.}S 
2J7 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount  I 

farif)  Excavation  in  Shafts 

liocl<  hcav.  in  Shafh 

Excavation  in  Tunnel 

Eniargement  of  Shafh  and  Tunnel  in  Rock 

Earth  Excov.  not  included  in  Item  I 

BOO 

11,000 

150,000 

2,500 

10  000 

Cu  Yd 
Cu.  Yd 
CuYd 
Cu.Yd 
Cu.  Yd 

»  h.'io 

19  50 

9  60 

10.50 

.50 

f  15,600 

Z  14,500 

1,440,000 

26,250 

5.000 

'    IIM 
40.01 
9.65 
IO.K 
.33 

»   8,800 
440,000 

1,4*7,500 
25,000 
3,500 

f  lO.OO 
20.00 
12.30 
12.00 
1.20 

i  8,000 
220,000 

1,845,000 
30, 000 
12.000 

^  10,  360 
352.000 

1,852.500 
30.81S 
23.700 

30.01 
1500 
5.50 
.50 

T  lifiOO 

330,000 

2,250,000 

13,750 

5,000 

T  IS.OO 
2S.O0 
1350 
5.0C 
2.00 

f  12.000 
275,000 

2.025,000 
12,500 
20^000 

f  35.01.  * 21,000 
35.00  385,000 
17.50^62^000 
lO.OO     25,000 
.55       5.500 

h 
7 
8 
9 
10 

Rock  Excov  not  incl.  in  Items  2,  3  or  4 
Pumping  from  Shafts  and  Tunnel 
Drainage  Channels  tor  Shafh  ond  Tunnel 
forms  tor  Concrete  Lining  of  Shaft  1 
forms  for  Concrete  Lining  of  Shaft  4 

1,200 

30,000 

16,650 

IBS 

155 

Cu  Yd 
m.Ft.aai 
Lm.ft 
Lin.  ft 
UnEt 

1.35 
1. 00 
300 
25.00 
4500 

l,6Z0 
30,000 
49,950 
4,625 
6,975 

3.50 
.10 
4.00 
iOM 
75.10 

4,200 
3,000 
66,600 
11,100 
11,625 

6.00 
1 10 
910 
40.00 
54.50 

7,200 
33,000 
161,505 

7,400 
8,447.50 

3.00 
.80 

10.00 
50.00 
100.00 

3,600 
24,000 
Ht,SOO 
9,250 
15,500 

4.10 
.44 

3.10 
40.00 
117.00 

4.920 
14.400 
51,615 

7.400 
18.135 

5.00 
.25 
10.00 
SOOi 
50.0C 

6,000 
7,500 
166,500 
9,250 
7,750 

6M 

.12 

1850 

60.00 

115.00 

7,200 
3,600 
308,025 
11,100 
17,825 

3.'30 
.10 
7.00 

4aot 

6500 

3,960 
3,000 

116,550 
7,400 

ICi075 

II 
12 
13 
14 
15 

forms  for  Cone,  lining  of  Shafts   Z  and 3 
forms  for  Concrete  Lining  of  Tunnel 
Concrete  Masonry  in  Shafts 
Concrete  Masonry  in   Tunnel 
Cone.  Masonry  not  incl.  in  Items  l3orl4 

460 
15,870 

3,500 
60, 000 

l.OOO 

Lm  ft 
Lin  ft 
Cu.Yd 
Cu.  Yd 
Cu.  Yd 

17.00 
4.40 

14.00 
732 

19  SO 

7,820 
69,828 
49,000 
439,200 
19,800 

20M 
5.0C 

15.00 
640 

20.00 

9,200 
79,350 
52,500 
384,000 
20,000 

20.00 
7.30 
20.00 
5.00 
13.00 

9,200 
115,851 

70,000 
300,000 

13,000 

20.00 
7.00 
10.00 
4.50 
10.00 

9,200 
111,030 
35,000 
270,000 
10,000 

40.00 
10.00 
17.10 
7.25 
13.70 

18.400 
158.700 

61.600 
435,000 

13.700 

60.00 
ZO.OC 
IS.O0 
600 
15.00 

27,600 
317.400 

S2.S00 
36qooo 

15.000 

50.01 

2aoc 
2aoc 

7.00 
23.00 

2iOOO 
317,400 

70,000 
420,000 

23,000 

40.00 
lOM 
12.00 
8.00 
1825 

18,400 
158,700 

42,000 
480,000 

18,250 

It 

n 
Id 

19 
10 

Excess  Cone  Masonnj  in  Shafts  l  tun.  fS.WJCii.  Yd. 
Steel  Linings  for  Shafl  4 
Struct.  -  Sttel  Support  in  Shafts  i  Tunnel 
Timbering  in  Shafts  and  Tunnel 
Timber  and  lumber  not  in  Tunnel  or  Shafts 

1,000 

165,000 

250,000 

SO 

10 

Cu.Yd 
Pound 
Pound 
M.BM. 
MBM. 

5.00 

.11 

.06 

85.00 

50.00 

S^OOO 
18,150 
15,000 
4,250 
500 

5.00 
.10 

■IH 
120.  00 
120.00 

S,000 
16500 
33,750 
6,000 
1200 

5.0O 

.20 

■  10 

170.00 

130.00 

5,000 
33,000 
25.000 
6,500 
1,300 

5.00 

.10 

.08 

110.00 

mm 

5,000 
11,500 
21,000 
5,500 
1.250 

500 
IS 

.on 
moo 
mm 

5.000 
24.750 
20.500 

6.850 

i,no 

S.tO 

.25 

.06 

80.00 

80.00 

5,000 
41,250 
15,000 

4.000 
SOO 

5.00 

.12 

.09 

120.00 

100.00 

5,000 
19,800 
22,500 
6,000 
1,000 

5.O0 
.11 

osi 

100.00 
100.00 

5.000 
18,150 
13,750 
5,000 
1,000 

11 
11 

23 
24 
25 

Dry    Packing 

Drilling  Holes  in  Qock  or  Masonry 

Steel  Pipe  for    Grouting 

Connections  tilr  Grouting 

Sand  for  Grout  and  Cement  Morfitr 

1,000 
16,000 
18,000 
4,500 
4,000 

Cu.  Yd 
Lin.  ft 
Lin  Ft 
Ccndt 
Cu  Yd 

SCO 
.60 
.60 
Z.Z5 
1.95 

5,000 
9,600 
10,800 
10,125 
7,800 

5.00 
.60 
.30 
1.25 
2.70 

5,000 
9,600 
5,400 
5:625 

iqsoo 

10.01 
1.00 
.35 
2.65 
3.00 

10,000 
16,000 
6,300 
11,  925 
12,000 

6.50 

70 
10 
3  00 
ISO 

6,500 
11,200 
ll.iOO 
13,500 
10,000 

5.50 
I.IO 

.(> 

4.10 
t75 

5,500 
16.000 
11.240 
18.450 
11.000 

5.00 
.75 
.50 
1.50 
3.00 

5,000 
12,000 
9,000 

ktso 

n,OOD 

7.50 
.80 
.80 
5.0C 
3.00 

7,500 
12,800 
14,400 
22,500 
12,000 

9.00 
1.00 
1.00 
300 
4.00 

9000 
16,000 
18,000 
13,500 
16,000 

26 

n 

Z8 
29 
30 

Mixing  and  Placing  Grout 
Protective  Coating  of  Cement  Mortar 
Port/and  Cement 
Steel  tor   Reinforcing    Concrete 
Bituminous  Curing  Sot  for  Cone.  Masonry 

ii,ooo 

400 
170,000 
55,000 
10,000 

Cu.  Yd 
Cu.  Yd 
barret 
Pound 
Sg.  Yd 

15.00 

ZS.OO 

Z.40 

.07 

.22 

180,000 
10,000 

408,000 
3,850 
Z,200 

5.00 
15.00 
2.50 
.06 
.14 

60,000 
6,000 
425,000 
3,300 
1,400 

20.00 
20.00 

2.36 
.06i 

.08 

240,000 
8,000 

401, 200 

3,575 

800 

15.00 
U.OO 

2.m 

.06 
.10 

180,000 
10,000 

340,000 
3,300 
1,000 

12.85 
23.80 
2.25 
.Oil 
.14 

154.100 
11.320 
382,500 
3,355 
1,400 

800 
15.00 
2.30 
.07 
.08 

96,000 

6,000 

391,  000 

3,850 

800 

15.00 
25.00 
2.50 

.m 
.to 

180,000 
10,000 

425,000 
3,850 
1,000 

10.00 
20.00 
2.20 
.05 
.10 

120, 000 

a,ooo 

374,000 
2.750 
1,000 

31 
32 
33 
34 
35 

Refilling  and  Embanking 
Impervious  Soil  Blankets  ond  Cores 
Removal  of  Soil 
Surface    Dressing  of  Top  Soil 
Seeding  ond  Grassing 

17,000 
7,000 
15,000 
15,000 
20 

Cu.  Yd 
Cu.Yd. 
Cu.Yd 
CuYd. 
Acre 

.60 
.75 
.60 
.60 
150.00 

10,200 
1,500 
9,000 
9,000 
3,000 

.34 
.80 
.28 
.34 
100. 00 

5,780 
1,600 
4,200 
5,100 
2,000 

1.00 

too 

130 

2.00 

300.00 

17,000 
4,000 
19,500 
30,000 
6,000 

.60 
I.SO 
1.00 

.(0 
100.00 

10,200 
3,200 

15,000 
9.000 
4.000 

.IS 
410 
34 
1.00 
240.00 

11,560 
8,200 
5,100 
15,000 
4,800 

.30 
1.50 
1.00 
ISO 
100.00 

5,100 
3,000 
15,000 
22,500 
2,000 

1.20 
250 
1.20 
1.20 
350.00 

20,400 
3,000 

18,000 
18,000 

7.000 

.75 
1.50 
.80 
.70 
60.01 

12,750 
3,00O 
12,000 

iqsoo 

1,200 

3i 
31 
38 
39 
40 

Misc.  Cast  Iron,  Wrought  Iron  and  Steel 

Galvanizing 

Misc.  Bronze,  Brass  and  Copper 

Misc    Nickel-  Copper  Alloys 

Setting  Metal  Work  turn  by  Comm. 

10,000 
6,000 
7,000 
BOO 

40,000 

Pound 
Pound 
Pound 
Pound 
Pound 

.12 
.15 
.60 
.80 
.05 

8,400 
900 

4,200 
640 

2,000 

14 
Of 
.75 
1.00 
.06 

9,800 
300 
iZ50 
800 
2,400 

m 

.02 
5S 

1.00 

.m 

6,300 

120 

3,850 

BOO 

1,320 

.It 

.01 
.10 
.50 
.05 

8.400 
180 

S.fOO 
400 

2,000 

.14 
.04 
.61 
1.00 
.04 

9,800 
240 

4.270 
800 

1,600 

.10 
.50 
l.OO 
.50 
.07 

7,000 
3,000 
7,000 
400 
2,800 

.12 
.05 
.80 
1.00 
.04 

8.400 
300 

5,600 
800 

1,600 

.15 
.05 
1.25 
1.25 
.06 

10,500 
300 
8,750 
1,000 
2,400 

41 
42 
43 
44 
45 

Tile  Pipe  6" ond  less  in  Diam. 

Tile  Pipe  6" to  12'  incl.  in  Diam 

Stone   Masonry 

Paving 

Crushed  Stone,  Gravel  and  Sand 

50 
300 

10 
ZOO 

too 

Lin.  Ft 
Lin  Ft 
Cu.Yd 
Cu.Yd 
CuYd 

too 

ISO 
St  50 
4.7S 
2.87 

SO 
450 
925 
950 
287 

1.00 
2.00 
40.00 
600 
3.25 

SO 
60C 
400 
1.200 
325 

.45 
1.05 
5000 
8.15 
3SS 

22.50 
315. 
500 
1,650 
385 

1.00 
I.IO 

m.oo 
m 

3.00 

50 
330 
1,800 
1,400 
300 

1.00 
1.00 
100.00 
4.10 
4.10 

SO 
300 
1,000 
820 
480 

3.00 
3.00 
20.00 
15.00 
3.50 

ISO 
1500 

too 

3,000 
350 

l.OO 

ISO 

50.00 

I  a  00 

4.00 

50 
450 
500 
2,000 

400 

1.00 

too 

ISO.OO 
8.00 
4.50 

50 
600 
1,500 
1,600 
4S0 

46 
47 
48 
49 
50 

Alterations  to  Ytestan  Aqueduct  Overflow 

Mortar  lining  tor  Sttel  Shaft  Head  Shafl  4 

Riprap 

Electrical   Work 

Construction  of  Shaft  4  in  Addition  etc. 

2,700 

too 

Imp  Sum 
So.  Ft 

Lyi 

lump  Sum 

SOO.OO 

too 

3.50 
1,00000 
5,000.00 

500 
2J00 
2,100 
1,000 
S.OOO 

2,500.00 

10 

1.50 

2,700.00 

1,000.00 

2,M0 
l,B90 
900 
2,700 
1,000 

40000 

1.00 

S.60 

2,000J>0 

4.500.00 

400 
2,700 
3,360 
2,000 
4,500 

1,000.00 

.30 

2.00 

4,000.00 

i,ooo.o<> 

1,000 
810 
1,200 
4,000 
1,600 

i.imo 

.18 

4.10 

SM«l 

1.370 
1,836 
2,460 
5,350 
4,100 

3500000 
l.OO 
5.00 

ifflOOOO 

t5,oosoo 

35,000 
2,700 
3,000 
14,000 
25,000 

5,000.00 

3.00 

4.00 

ifSOO.OC 

3,50000 

:,ooo 

8,100 
2,400 
4,500 
3,500 

5,000.00 

3.00 

3.00 

2,500.00 

K.ooo.oo 

5000 
8,100 
1,800 
2,500 
25,000 

SI 
52 
53 
54 
55 

fences  Br  Sanihiy  Pmteclton  ofYfakrshed 
Permanent  Access  Rood  to  Shaft  4 
Medical  and  Hospital  Services 
Sanitary  Services 
Hypochlorite    of  lime 

16,000 

Un.Ff. 
impSm 
Month 
Month 
pound 

55 

16,960.00 

300.00 

(00.00 

.04 

8,800 
16,980 

5,400 

10,800 

400 

.60 

7p00.00 

1 0000 

1,100.00 

.05 

9,600 
7,000 
1,800 
19,800 
500 

.50 

1760000 

'500.00 

I,IS0.1KI 

.BSi 

8,000 
17,600 
9,000 
20,880 
550 

I.IO 

11,000.01 

500.01 

1,000.00 

.05 

17,600 

■  11,000 

9.000 

18.000 

500 

58 

11.650.01 

27Stt 

I.0OOX 

.04 

9,280 
11,650 
4,950 
18,000 
400 

2.00 

27,WOM 

500.00 

500.00 

.10 

32,000 

27,700 

9,000 

9,000 

1,000 

■  75 
liooaoo 

1,500.00 

2,000.0i 

■IS 

12,000 
30,000 
27,000 
36,000 
1,500 

1.60 

tqooaoo 

2,000.00 

5,000.00 

.60 

25,600 
20,000 
36,000 
90,000 
6.000 

IB 

18 

10,000 

56 
57 
58 
59 
60 

Liquid  Chlorine 

Chlorine    Dosing  Machines 

Locker  Houses 

15' Reinforced    Concrete  Pipe 

30' Peinforced  Omerete  Pipe 

3,000 
4 
4 

12! 
150 

Pound 
khchint 
House 
Lin.  Ft 
Lin.  Ft. 

■  15 

1000,00 

2000.00 

2.00 

4.60 

450 
8,000 
8,000 
250 
690 

.09 

1,600.00 

1,000.00 

2.00 

5.00 

270 
6,400 
4/>00 
250 
750 

.10 

4ism 

4.150.00 
ISO 
6.25 

300 

19,000 

17400 
312.50 
937.50 

.10 

1,200.00 

2,000.06 

2.04 

S.Oi 

300 
4,S0O 
HOOO 
250 
750 

.11 
2050)0 

i.oooto 

lit 
4.30 

330 
8,200 

i2jm 

235 
645 

.15 
5,000.00 

^ooo.oo 
5.00 
7.00 

450 

20,000 

32000 

'i25 

1,050 

.15 
2000.00 

iooo.oi 

2.00 
5.00 

450 
8,000 
24,000 
250 
750 

.15 

5,ooaoo 

6,000.00 
3.00 
600 

450 

10,000 

24,000 

375 

900 

61 
61 

Cleaning    Up 
Pestoration  of  Grounds 

lump  Sum 
iiimp  Sum 

2000.00 
2000.00 

2,000 
2,000 

^000.00 
1,000.00 

5000 

iooo 

6100.00 
700.00 

6200. 
700 

t,00tM 
2,00010 

4,000 
2,000 

12.805)0 

5.soe.ii 

12,805 

111000.00 
7,000.00 

10,000 
7,000 

18,00000 
7,000.01 

18,000 
7,000 

lS,000.00\  15,000 
'0,000.0l\  10,000 

Totals 

f  3,197,015.00 

.It  3,26ill5.0<f 

9 3,828,806 m 

*3,S58,SaiOO 

'f  3.891,87100 

*4,495,22S.0l 

* 4,565,950.00 

^xf  905,310. 00 

Bid  Send  Deposit 

f  150,00000 

ttso,ooo.od. 

f  150,000.00 

^150,000.00 

iiso.ooo.oo 

^150,000.00 

^150,000.00 

*  *I50,OOOMO 

1  ctrtiiy   the  fore^ng  io  be  o  true  and  accurate   summary                                          -^    Corthrtct  executed  Dec.  30,  /93d 
of  all  bids  on  the  above  Contract  Ho.  7f  received  this  day                                               Contract  at/arded  Dec.  17,  1938 
by  the  tilm.  Distr  WAmt   Supply   Commission. 

k.lMscn  titol't^     'Secrttarf. 

CANVA55 

OF 

5ID5 

FOR    CONTRACT    75- OPENED    FEB.  16 

,  19  39 

COMMONWEALTH    OF    MASSACHUSETTS 

METR.  DI5TR.  WATER    SUPPLY     COMMISSION 

\^    , 

A       ^ 

® 

® 

® 

B.  PtRiNi  &  Sons 
Inc 

® 

Leo  Butver 
Company 
KatonaHj 

CONTRACT  75 

B.A.Garoettd  Inc. 
79  Milk  St., 

American  Cokcretk 
AND  SitEL  Pipe  Co. 

CoutMAN  Bros,  Corp. 
245    State  St, 

C&R  Construction 

Joseph  P.  M'ObcInc 
509  East  First  St 

FOli  CONSTRUCTING  CUT-AND-COVER  AQUEDUCT,  SECT  1  OF 
PRESSURE   AQUEDUCT,  IN  THE  TOWNS  OF  MARLBOROUGH 

Bo 
M 

jTON, 

RO.Box  1428 

Arcade  Sta., 

Boston, 
Mass. 

75  Bradeen  St., 

South  Boston, 

Framingham, 

AND  SOUTHBOROUGH,   MASS. 

Los  Ansele^  Cal . 

RW.A.  OOCKtT  NO.  MASS,  I55I-F,  MASS,  STATE  PR 

DJECT  NO.  D-Z08 

Itim 

DtSCRlPTlON 

Unit 

Quantity 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

; 

Clearing 

Acre 

15 

*  75. 

*   l,IZ5 

^150 

^  2,250 

^100. 

'  1,500 

^100. 

^1,500 

^150. 

f  2,250 

^130. 

^1,950 

^14^ 

^2,145 

Z 

Grubbing 

Acre 

10 

150 

1,500 

ISO 

1,500 

ISO. 

1,500 

100. 

1,000 

250 

2500 

246. 

2,400 

143 

1430 

i 

Stripping 

Cu.  W, 

30,000 

10 

21,000 

.20 

6,000 

.25 

7,500 

.35 

10,500 

45 

13,500 

i05 

31,500 

.72 

21,600 

4 

Rough  grading  for  pipe  delivery 

Sg.  yd 

20,000 

.05 

1,000 

.11 

2,400 

.03 

600 

.04 

800 

.25 

5,000 

.05 

1,000 

.07 

1,400 
106.200 

5 

£arth   excavalion 

Cu.  Yd. 

180,000 

.40 

72.000 

.40 

72.000 

.45 

81.000 

.50 

90,000 

.65 

117,000 

I.OS 

189  000 

.59 

b 

Rock  excavation 

Cu.  Yd. 

15,000 

2.50 

37,500 

2.50 

37,500 

.45 

6,750 

3. 

45,000 

2.2L 

33,750 

1.05 

15,750 

2.85 

42,750 
18600 

7 

Compacted  refill  and  embankment 

Cu.  Yd 

20,000 

.80 

16,000 

.to 

12,000 

.50 

10,000 

.30 

(,,000 

.65 

13,000 

.13 

2,600 

.93 

6 

Refill  and  emtikrrit  (except  items  land  9) 

Cu  Yd 

ISO,  000 

.16 

27,000 

.23 

34,500 

.20 

30,000 

.20 

30,000 

.65 

97,500 

.13 

19,500 

.16 

Z4,00O 
1400 

9 

Misc.  unconsolidated  embankments 

Cu.  Yd. 

10,000 

.IS 

1,500 

.15 

1,500 

.18 

1.800 

.10 

1,000 

.50 

5,000 

.13 

1,300 

.14 

10 

Soil  dressinf 

Cu  Yd 

24.000 

.70 

16,800 

.30 

7.200 

.75 

18,000 

.50 

12.000 

.75 

18.000 

■75 

18.000 

.93 

Z  2.3  20 

II 

Seeding  and  grassing 

Acre 

20 

ISO 

3,000 

125 

^^T 

ZOO. 

4,000 

zsa 

5,000 

SCO 

10,000 

275 

5500 

270. 

5;400 

It 

Gravel  surfacing  for  roads 

Cu.  Yd 

5,000 

.50 

2,500 

2. 

10,000 

1. 

S,000 

.50 

2,500 

1 

S,000 

!■ 

5,000 

350 

17,500 
8550 

13 

Crushed  stone  and  screened  gravel 

Cu.  Yd 

3,000 

3. 

9,000 

3.7S 

11,250 

2.51 

7,500 

zso 

7,500 

2.50 

7,500 

3.50 

10,500 

2.85 

14 

Paving 

Cu.  Yd 

600 

4 

2,400 

5.50 

1300 

3. 

1,800 

4 

2,400 

3. 

1,800 

4 

2,400 

7 

4,200 

15 

'^iP'yP                 ,      ^   ^      -.--. 1 

Cu  Yd 

200 

2. 

400 

450 

500 

3. 

600 

t 

400 

S 

600 

3. 

600 

4.30 

860 

lb 

Uymg  conc.pipe^  furn.  by  Commission 

Lin.  Ft 

9,600 

6.10 

S8,S60 

11.05 

106,080 

14 

134,400 

KSC 

158,400 

8.25 

7%Z00 

12. 

115,200 

20.75 

199,200 

n 

Silting  metal  work,  turn,  by  Commission 

Pound 

6,000 

.05 

300 

.03 

180. 

.04 

240 

.05 

300 

.10 

600 

.06 

360 

04 

240 

IS 

Cone,  foundations  and  anchomges  tor  pipe 

Cu  Yd 

10,000 

7. 

70,000 

6. 

60,000 

7. 

70,000 

4.51 

45,000 

5.50 

SS,OOD 

3. 

80,000 

7.10 

71,000 

19 

Reinforced  concrete 

Cu.  Yd 

1,300 

14 

18,200 

I&S. 

24,050 

13 

16,900 

It 

15,600 

I2.5C 

16,250 

16. 

20,800 

18. 

Z3,400 

20 

Miscellaneous    concrete 

Cu  Yd 

500 

14 

7.000 

12. 

6000. 

15. 

7,500 

12 

6,000 

IS 

7.500 

16. 

8.000 

18. 

9.000 

21 

Reinforcing    steel 

Pound 

150,000 

.04 

6,000 

.05 

7,500 

.04 

6,000 

.037 

S,SSO 

.04 

6,000 

.05 

7,500 

.054 

8,100 

22 

Portland  cement 

Barrel 

20,000 

2.75 

55,000 

2.5i 

50,000. 

2.50 

5Q0OO 

2.SC 

50,000 

2.85 

S7,000 

2^40 

48,000 

2.60 

52,000 

23 

Steel-plate  pipe  gnd  specials 
i/lortar  lining  for  steel  pipe 

Pound 

50,000 

.15 

7,500 

.15 

7,500 

.10 

S,000 

.10 

5,000 

.10 

5,000 

.20 

10,000 

.21 

10.500 

24 

id.  tf 

2,500 

45 

1,125 

.15 

625 

.50 

1,250 

.45 

IJ2S 

■75 

1,875 

.50 

1,250 

.80 

i,ooo 

25 

Structural  steel 

Pound 

60,000 

.10 

6.000 

.09 

5,4-00. 

.05 

3,000 

■IS 

9.000 

■JO 

6.000 

.10 

6,000 

■Oii 

3.900 

26 

6a/vanizinf 

Pound 

20,000 

.04 

800 

.02 

400 

.05 

1,000 

.03 

600 

■OS 

1,000 

.05 

1,000 

.OSS 

700 

27 

Cusf-iron  jiipt  and  specials 

Pound 

15,000 

10 

2500 

Oi 

1,500 

.06 

1,500 

■04 

1,000 

■06 

1500 

10 

2,500 

■II 

2,750 

2fl 

Steel  castings 

Pound 

1,000 

.10 

100 

.20 

200 

.20 

200 

JO 

300 

-75 

250 

.10 

100 

.30 

300 

29 

Misc.  non-ferrous  metals 

Pound 

3,000 

.70 

2100 

.30 

90O 

40 

1,200 

.50 

1,500 

.SC 

1,500 

1. 

3,000 

/■40 

4,200 

iO 

Slant  masonry 

Cu  Yd 

220 

100. 

22.000 

10. 

2,200 

65 

14.300 

95 

10,900 

7£ 

16.500 

70. 

15.400 

105 

23./00 

31 

Brick  masonry 

Cu.Yd 

10 

so 

500 

30 

300 

100 

1,000 

3S 

350 

ISO 

1,500 

100. 

1,000 

.80 

800 

32 

Rubble  masonry 

Cu.  Yd 

20 

10. 

200 

7.50 

ISO 

13. 

260 

10. 

200 

10 

200 

15. 

300 

14.30 

286 

33 

Cobble  gutters 

Cu.  Yd. 

500 

2. 

1,000 

8.50 

4,2SO 

5 

2,500 

2. 

1000 

? 

1,500 

4. 

2,000 

14.30 

7,150 

34 

Corrugated  metal  culverts 

Pound 

7,000 

.12 

840 

.07 

490 

.15 

1,050 

.10 

700 

.IS 

1,050 

■08 

560 

■13 

910 

35 

Miscellaneous  lumber 

Mftm 

IS 

75. 

1.125- 

90. 

1.350. 

90. 

1.200 

60. 

900 

iSO. 

2.250 

I7S. 

2.625 

140. 

ZlOO 

36 

Tile  pipe  8' or  less  in  diameter 

Lin.  Ft 

2,000 

.50 

1,000 

.75 

1,500 

.60 

1,200 

1. 

2,000 

i45 

900 

■40 

aoo 

.70 

1,400 

37 

Tile  pipe  10'  to  18' in  diameter 
Replacing  highway  pavement 
Permanent  fencing.  Type  A 

Lin.  Ft 

500 

2. 

1,000 

2. 

1,000. 

L 

500 

1. 

500 

ISO 

750 

1.25 

625 

215 

1,075 

38 

Sf.  Yd 

700 

la 

1,7 so 

SIS 

2,205 

1.50 

1,050 

1.25 

875 

tso 

1,750 

1.50 

1,050 

K80 

1,260 

39 

Lin  Ft 

25,000 

.Si 

12,500 

.42 

10,500 

.40 

10,000 

.40 

10,000 

■4-5 

11,250 

.40 

10,000 

■55 

13,750 

40 

Permanent  fencinq.  Tvpe  S 

Lin.  Ft 

^oog 

.30 

1.800 

■16 

960 

.15 

900 

.18 

1.080 

■20 

1,200 

■  IS 

900 

.55 

3.300 

41 

Highway   crossings 

Each 

2 

400. 

aoo 

500. 

1.000. 

200. 

400 

2,000. 

4,000 

1,000. 

2,000 

500. 

1,000 

360 

720 

42 

Maintaining  flow  in  open  channel 

Lump  Sum 

1,000. 

1,000 

3,500 

3,500. 

sooa 

S,000 

5,000. 

5,000 

2S,ooa 

25,000 

2000 

2,000 

4,300. 

4,300 

43 

Intake  structure,  etc. 

Lump  Sum 

2,000. 

2,000 

3,000. 

3,000 

1,000. 

1,000 

2.500 

2,S00 

7500 

7,500 

1,500. 

1,500 

14000. 

14,000 

44 

CItaninq  up 

Lump  Sum 

1.000. 

1,000 

2J0O. 

2J00. 

1.000. 

1,000 

1.000 

1.000 

S.OO0. 

5,000 

500. 

500 

2900 

2.300 

Sub-total  J  (ifvns  1 1»44  inclusive) 

'496,42500 

a 

510, 040.00 

*SI7, 100.06 

, 

'S6S,  980.00 

i 

*649,425.00 

^%50,570.00 

>  ^742,696io\ 

45\rurnishinQ  performance  bond-  ISite  per 

*1000 

IS. 

7.4U.38 

IS 

7.650.60 

IS 

7.7S6.50 

IS 

8489.70 

IS 

9,741.515 

IS 

9764.55 

IS 

II,I40.44\ 

Totals 

^503,871.38 

9517,69060 

$524J56.5Q 

f  574,469.70 

HS9.I66^38 

f  660,734.55 

tf753.B36.44 

Bid  Bond  Deposit 

27,500.00 

27,500.00 

C.C.  21500.01 

21500.00 

27,500.00 

27,500.00 

C.C.  27500.00 

C.C.=  Certified  check..                  \ 

I  certify 
of  all  bids 

the  foregoing  to  be  a  true  and  accurate  tummoQ 

■>n  the  above   Contract  Ha.  75  received  this  day 
str.  Wafer  Supply  Commission- 

by 

the  Metr.  D 

*     Contract-  awarded      3-9-39 

RHelsan  Molt.    Jeere^ry 

Contraci  execu'f'ecj    3-13-3^ 

CANVASS     OF    BID5    FOR    CONTPACT    77  -  OPENED   APRIL    18.1939 


COMMONWtALTH    OF  MASSACHUSETTS 

METE.  DISTE.  VWTER  5UPPLY   COMMISSION 

CONTRACT  77 

FOR  CONSTRUCTINQ  CUT-ANDCOVER  AauCDUCi;  SECT  3 
OF  PBESSUBE  ACiUE0UCTlNTHE-1tMN5  0r3OUTHBOaoUGH 

AND  FRAMINGHAM  MAdS. 
FfWA.BOCKrr  N0.MA9S.I551-I;  MASS,  STATE  PKOJECT  NO.  0-206 

B.A.GAi«Drrr(iI)C 
123  Tr  BRACE  St. 

ROXBURV 

CdOSSINQ, 

Mass. 

© 
Carlo  Bianchi  ♦ 
Company,  Inc., 
24  Union  Ave., 
Framinqham, 
Mass. 

® 

{Xf.CoMaTBUCTION 

Co., 
75  Brasen  St., 

RoSLINDALt, 

Mass. 

®                       ® 
American  CoNCHEn  Coleman  Bros. 
ampSteelRpe           Corp., 

Comwny,          245  3tate  St., 
RO.Box   1428           Boston, 
Los  Anseles,           Mass. 

CALIFORNIA. 

® 

jrFlTZGEBALO 

Co^♦ST»ucTlONCn 
214  rssEx  St, 
Boston, 
Mass. 

hn 

Description 

Unit 

Xmmtity 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amov/nt 

1 

I 
3 
4 
5 

Clearing 

Qrubbinf 

Stripping 

Bough  grading  for  pipe  e/elivery 

tarth  excavation 

/Icre 
Acre 
Cu.  Yd 
Sg.  Yd 
Cu-Yd 

40 

25 

4O,0<» 

$.0,000 

lOOjOOO 

*75. 

100. 
.45 
.05 
50 

*3,000. 

2,500. 
18,000 

2,500 
54.000 

*I50. 

150 
.20 
.05 
.25 

^6.000. 
3.750. 

ajooo. 
2.500 

45.000. 

*9a 
loa 

.25 
.05 
JO 

^3,600 
2,500. 
10,000 
2,500. 
90,000 

125. 
.18 
.10 
.35 

^4,000. 
3,115. 
7,20a 

s.ooa 

63,000. 

^loa 

ISO 
.25 
.13 
.30 

* 4,000. 
3,750 
/o,ooo. 

6,500. 
St  000. 

^loa 

ISO 
.25 
.10 
.40 

^4,000. 
3,750. 
10,000. 

s,ooa 

72.000 

6 
7 
8 
9 

10 

Hock  excavation 
Compacted  refill  and  embankment 
Refill  and »ml!kirlf.(except  Items  7and9) 
Misc.  unconsolidated  embankmentj 
Sail  dressing 

Cu  Yd 
Cu.  Yd 
Cu.  Yd. 
CuYd. 
CuYd. 

SfiOO 
ZSfiOO 
59000 

tVM 

2. 

40 
.15 
.15 
.6C 

10,000 
10,000 
22.500 
1,500. 
16,200 

2. 
.50 
.20 
.40 
.70 

10.000. 
12,500 
30.000. 

4,000 
10,90a 

2. 
.50 

.18 
.15 
.30 

10,000 
12,500. 
27,000. 
1,500 
8,100 

2.25 
.60 
.22 
.20 
£5 

11,250. 
15,000. 
33.000. 

2,000. 

6,750. 

2.50 
.60 
.20 
.25 
.60 

12.500. 

IS,  000 
3o,ooa 

2,500. 
16,200. 

2. 
.55 
.22 
25 
.50 

10,000 
13,750. 
33,000. 
2.500. 
J3,SOO. 

II 
12 
13 
14 
IS 

Seeding  and  grassing 

Gravel  surfacing  tbr  roads 

Crushed  s/one  and  screened  gravel 

Paving 

Riprap 

Acre 

CuYd 
Cu  yd. 
Cu.  Yd. 
Cu  Yd. 

25 

IfiOO 

5,000 

500 

50 

loa 

JO 

J. 
S. 

2,500. 

50O. 
12,500. 
1,500. 

250. 

20a 

1. 

2.50 
3. 
3. 

5,000 

1,000 

12.500. 

1,500 

150. 

ISO. 
1. 
2 
4. 
3. 

3,750 

1000. 

10,000 

2,000 

ISO. 

125 
I.7S 
2.50 
3.50 
3.50 

3,JZS. 

1,750. 
12.500 

1,750. 
I7S. 

25a 
1 

3. 
4. 

3J0 

6,2SO 

1,000. 

JS,000 

2,000 

17 S. 

200. 
1. 

2.50 
4. 
3 

s,ooo. 

1,000. 

i2,soa 

2.000. 

/so. 

16 

n 

IS 
19 
*0 

Laglng  llje'cont.pipt,hmisbed  b^  Comm 
iM^'ng  7-o'conc.pipeM'>ished  b^  Comm. 
Cone  thundations  andoKhmgesihrpipt 
Relnfarced  concrete. 
Miscellaneous  concrete 

Un.Ft 
UnFt 
Cu.  Yd. 
Cu.Yd. 
Cu.  Yd 

16,500 
72 

16,000 
700 
250 

6. 
6. 

4.25 

12. 
12. 

99.000. 

432. 

(£,000. 

3,400. 

3.00a 

6.25 
6.25 

5,50 

12. 

12 

103,125. 

450. 

88.00a 

8,400. 

3.000. 

3, 

7. 

4J0 

14. 

12. 

132,000. 
S04. 

7i,ooo. 

9.800 
3.000 

9. 
■4. 
5. 
17. 
II. 

148,500 
286. 

eo,ooa 
11,900. 
2.75a 

9. 
7. 
6. 
J3. 
10. 

148,500 

S04. 

96,000. 

9,100. 

2.S00. 

9. 

8. 

S.40 

15. 

16. 

148,500. 

432. 

86,400 

IO,SOO. 

4.000. 

£1 
Zt 
23 
24 
25 

Heinfbrcing  steel 
Portland  cement 
iteel-pkie  pipe  and  specials 
Mbrtar  lining  fhr  steel  pipe 
Structural  steel 

f^und 
Barrel 
Pound 
Sq,.  Ft 
Pound 

mooo 

iSfiOO 

mooo 

7,000 
iSfiOC 

M 

2.40 

.10 

45 

.10 

4,000. 
60,000. 

i(^ooa 

3.150. 
2,500. 

.045 

2.40 

.13 

.70 

.06 

4.500. 
60,000 
13,000 
4,900. 
2,000. 

.035 
2.50 
.10 
.45 
.10 

3,soa 

62.500. 
10,000. 

3,ISO. 

2.500 

.05 
2.50 
.15 
.25 
.10 

S,000. 
62,500. 

IS,  00a 

1,750. 
2,500 

.04 
2.50 
.12 
.40 
.06 

4,000 

62,500. 

1 2,00a 
2,800 
1,500. 

.05 

2.55 
.15 
.50 
.10 

s,ooo. 

63.750 

i5,ooa 

3,500. 
2,500. 

26 
27 
2d 
29 
10 

Qalvaniiing 

Cast-iron  pipe  and  epeciale 

Steel  castings 

Misc.  non-ferrous  metals 

Pound 
Pound 
Pound 
Pound 
Cu.yd. 

apoi 

150,000 

m,ooQ 
100 
ao 

.03 
.10 
.10 

.to 

30. 

240. 

15,000 

l^OOO. 

60. 

6.400. 

.05 
.06 
.OB 
1. 
60 

400. 

%ooo. 

12,000. 
100. 

4,aoo. 

.04 
.06 
.10 
.50 
70. 

32a 

9,000 

/5,OO0 

SO. 

S600. 

.03 
.07 
.20 
.40 
6S. 

240. 

10,500. 

30,00a 

40. 

s:2oa 

.05 
.09 
20 

.50 
70. 

400. 

13,500. 

30,000 

50 

S.600. 

.05 
.07 
IS 
.50 
90. 

400. 

1(^500. 

22,500 

SO. 

7.200. 

31 
32 
33 
34 
35 

brick  masonry 
Hubble  masonry 
Cobble  gutters 
Corrugated  metal  culverts 
Misctlloneous  lumber 

CuYd 
CuYd 
Cu.  Yd. 
Pound 
M.ft.B.M 

IS 

ZQ 

500 

10,000 

to 

SO. 
10. 
4. 
.10 

loa 

7SO. 

200. 
2,000 
1,000. 
2.000. 

60. 
15. 
3. 

.15 
80. 

900. 

30O. 
1,500. 

1.500 

1.600. 

30. 
10. 

4. 

.11 
75 

450. 

200 

2,00a 

l,JOO. 

1,500. 

37. 
5. 

S,S0 
.08 
90 

sss. 
100. 

2,7S0 
800. 
1,900 

35. 
10. 
S. 

.10 
SO 

S25. 
200. 

2,50a 

i,ooa 
/,ooo. 

SO 
10. 

s. 

.12 
80. 

7SO 

200. 

2,500 

1,200. 

1.600. 

36 
37 
38 
39 
40 

Tile  pipe  O'or  less  in  diameter 
Tile  pipe  lo'te  JlC  in  diameter 
Replacing  fiighway  pavement 
Permanent  hncing^  Tt/pe  A 
Highway  crossings 

Lin  Ft 
Lin.  Ft. 
Sq.  yf. 
Lin.  Ft 
£ach 

500 

100 

IJ300 

35,000 

5 

JO 
2. 
IJO 

40 

4oa 

250. 

20O. 

1,500. 

14,000. 

2.000. 

.60 
2. 
2. 
.30 
500 

300. 
200 

2.000. 
10,500. 
2.500 

1. 
1. 

1.50 
.35 
200. 

soo. 

100. 

ijsoa 

/2,25a 

1,000. 

.75 
1. 

2.50 
.40 
250. 

37S. 

100. 

2,500. 

t 4,00a 

1,250 

.50 
1.50 
1.50 
.40 
ZOO 

250. 

ISO. 

1,500. 

14,000. 

1,000. 

.50 
2 

1,50 
40 
300. 

250. 

200 

fjSOO 

14,000. 

i.srto. 

41 
42 
43 
-44 

Setting  metal  trork.tlirms/ied  t^  Comm 
Permanent  fencing,  Type  B 
Railroad  crossing 
Cleanina  UD 

Pound 
Un.  Ft 
Lumpsum 
lump  sum 

500,000 
6fi00 

.Oi 
.2i 

1000. 

1000 

10,000. 
1,500. 
/,000. 
1,000. 

.02 
JO 

esoct 
1000. 

io,oeo. 

1,800 

2.500 
1,000. 

.01 
.18 

3000. 

600C. 

5,00a 
i,oao. 
3,000 
6,00a 

.03 
.20 
90a 

woa 

IS,000 

i,2oa 

900. 

/,00a 

.03 
.25 

2500. 

WOO. 

/5,eoo. 

1,500. 

2,500. 

1,000. 

.03 
.30 

1000. 

1500. 

15,000. 

1,300 
1,000. 
r,soa 

Sub-taial Cliems  1  fa  44  ine/usii/t) 

490.032. 

SI  1,075. 

549,204. 

588,123. 

609,954. 

6llj382. 

4S\Furni3hing  performance  bonii-Bait  ptr^iOOQ 

15. 

7,350.46 

15. 

7,666.1s 

15. 

8,238.06 

IS. 

8,82l.»l. 

IS. 

9,149.31 

15. 

9,170.73 

ToMs 

*  497,382.48 

#  S  18.741. 13         *  5SZ44£.M 

0  S96,944J4 

S  6/9,103.31 

»   620,552.73 

Bid  Bond  Deposit- 

9   21,500.00 

P     27.500.06        9  Z7.50a00 

#  27.50000 

*  27.500.00 

^    27,590.00 

Jt-     Contract  awarded  April  18.  1939.                     I  certify  the.  foregoing  to  be.  a  true,  qnd  accurate  summary 
Contract  exieuied  May    J.  '939.                of  o"  ^'''^  <^  ^'^^  above.  Contract  No-  77  received  this  day  bt/ 
^                                   tne  Metr  Dist  Wa'^r  5upp/u  Commisiion. 

R.Welson  Molt  Secretary 

CANVASS    OF    BIDS 

FOR 

CONTRACT-  78- OPENED    MARCH 

9,1939 

PROPOSAL     "A" 

•              PROPOSAL  T  i"!;^yn.:/rs               i 

CONTRACT  78 

fDR  CONSTfiuCTiMG  CUI-AHD-CO/EaAQutOuCT,  SEC 

OIOB 

"'SHo'''"' 

C«LO  6l*«»l  AHO    B^&actT-iT),  iNC 

COMPAMV 

Majs 

!45  ST.Tt  5t  , 

ruAMlHGMAM, 
Mass 

SWtST  NlMTM  5T. 

C0«ST».tT,.»   Co 

M  iS«.  St, 

toSTOH, 

T.,  A.TBUS   A 

M-JlHum«°5T,' 
LoHc  ISLAMo  City. 

«t«  V0«K. 

asm 

Pipe  Co 

'ipH" 

est   CmSTtoCTiOH 

7!  B«ADt"..  St. 

foiulHOAtl. 

CoitNAH  Bros  Colo. 

IAS  Stat.  St. 

Boston, 

'-— 

T«l  A.T,«,   A 
JOH«oi*Couoa*T.oi. 
A».  H««oCo..l«. 

IV"  ^i^; 

Ne.  *itt 

DtSCRIPTION 

Unit 

QuAMnTY 

P^ite  \  Amoumt 

P8,tE  |a»ou~t  ^P«.«  Umou..! 

P»,„ 

Amount 

Pnici 

Amoont 

Pbice 

AMOI.NT 

Ip...    AMO„«r 

PnicK 

Amount 

P«.CF 

Price 

Amount 

PaxE 

Amount 

Price  , 

.M.0-, 

oaiCE 

Amount 

Pr.cl 

AMOUNT 

2 

3 

CItarmg 
Grubbing 
Stripping 

/fouyhyod/ng  ^r  pip*  dt/ivfy 
£arfh   t^CQvofion 

Acre 
Acre 
C«W- 

id 

30 
SOfiCXi 

KKO 

'  /  tsou 

1000 

sooo 

'//£)    r  7S00  00 

a'  nsoo 

es\   1 000 

'71     ■' 1,1000 

IS   nsoo' 
OS    tooo 
.35  eesoo 

*S0 

to 

I't  50000 
106  400. 

'l» 
ISO 

a 

' 5  00000 
4500 
tS  000 
5  too 
76000 

tto. 

IS 
.10 

*  4  Its  00 
6600 

nsoo 
mooo 

ho 

IX 

'lO 
36 

'is  00400 
M«o 

« 

*6000.0<t 
6000 

*,7    \.*  ,150.04 

140    1    4;o« 

0(i      1000 

OSi     1000 

;!J  tttoi. 

IS 
.10 

*  500000 
J  710 

4400. 
51000. 

IB 
IS 

10 

'  7J0O00 
4500. 
It  500 
1000. 
51000 

'jo 
to 

'  Vs'o'o" 

106400. 

ISO 
SO 
11 

*  SOOO  00 

IS  000 
5  too 
76000. 

ftt.se 
ts 

60 

^4  111 

eto 

ItSOC 

114  00 

'« 

'  4  10014 

tooo 
atoa 

9 
9 

Compaettd  rtfill  and  rmbonkmtid 
^r>// and  embihf  (except Hems  randS) 
liac  wiconsoftdoi^d  vnbantnnnh 
Soil  drtising 

Co   Yd 

Co   Yd 

c"ii  Yd 

SOX 
KOOO 
iOftOO 

mm 

iifiOO 

St 

mo        !    1  It  000 

IS 000     i          60\    ISOOO 

14  soo  i      IS'  nsoo 
4eoo   [       «:    aooo 
toso  :      7/  a  ISO 

t.ts\    13  soo 

.es\  19  soo 
m  tiooo 

ISl     1000 
.«|   11 000. 

56 

to 
'to 

30  000 
11  OOO 

IK 

JO 
SO 

4SO0O 

.to 

!S 

ts 

3  600 
7  soo 
17  soo 

n7so 

tl 
to 

60 

moo 

ItOOO 

nsoo 

11 000. 

iti 

IS 

to 

nsoo 

11500 

501    ISCOO 
.06]     9000. 
/O^     IOOO, 

! 

ItOOO 
18  OOO 
14000 
3  000 
7000 

1. 

ts 

ItOOO 
18000 
I7S00 
6000 

30 

.to 

SO 
10 

10  800 
IS  000. 
45000. 

10500 

to 

IS 
IS 

!5 

750, 

soot 

t!6 
SO 
.06 

lesto. 

15000 
900O 
IOOO. 
4900. 

(2 
15 

Sttding  ona  grossing 
Grovtl  surfacing  for  roods 
Crushed  atont  afid ScrmtMd gro^l 
Paving 

Cu  Yd 
Cu   Vd 

to 

ilOO 
S.O0O 

m 

too.  !    eooo 

JO       M. 

i.ii    a  ISO 
1.      im. 

t           1 000 

too        BOOO 

1      1  too. 
tso  It  soo. 

1    .    ItOO 
1         ISOO. 

ISO    1  eooo 

.SOI       600. 
1S0\  It  500 
4.         t400 

t    .   /  ooo 

too        8000     1     too 

1    \   Itoo           JO 
1    \  sooo    \     t 

t     1    IOOO     1      }. 

eooo 

10  000 

Itoo 

ISOO 

ISO 

1. 
tsi 

4.J0 
J-JO 

6  000 

Itoo 
nsoo 

1700. 

nso 

too 

4. 

eooo 

Itoo 

IS  000 
7400 

IJ».~ 

!J0 

6  000 

Itoo 
nsoo 

.71 
1.15 
SSO 
ISO 

ssto 

i4eo. 

175 
3.51 

nod. 

11500. 

1750. 

too. 

Itoo 
itsoo. 

ISOO 

too. 

IOOO 
1100 
SOOO 
3000 
IOOO 

too 

50 
1. 

8000. 
10  OOO 

ISO 
ISO 

Itoo 
nsoo 

nso 

HI 

.71 

lit 

l>4 

SltO. 
1410 

IS 
19 

I  rfinf  cone  pipe  furmshtdby  Comm 
Stdting  mrfal  •mr*  ^mshrd  by  Comtn. 
Cone  foundations  ondwhoragtsbpi^ 

Htmforctd  conerttt 
Misctl/antous   concrete 

Cu   Yd 

10,000 

10  mm.  i    nsimiso    •    i.n  iiono. 

M        m    !         10     IOOO     I         OS       500 
3.S    49000    1      e       84000     i      C        MOOO 

11  9  600    \     It         StOO     1      14        II 100. 

It       eooo  \    It      eooo    '    «      7«o 

7tS\n9  05O 
05       500 

e    !  S4000 

It    1  //  too 

14     ;    7  000 

t  St]  159  944 
0(!      «0 
S     '    70000 
3         7  700 
9    :     4S00 

17 
It 

160100 

soo 

11  too 
9  000. 

le.ts 

111450 

stoot 

11000 
7000 

im 

10400 

17  7S 
15 
4SS 
1160 

3IS9S0. 

61700 
9  tto 
5  tso 

» 

03 
5. 
/(. 
(0. 

141400. 

m 

70000. 

ittm 

S.7S 
.10 

It. 

mm 

IOOO 
84000. 
9600 

tooo 

'i 

« 
14 

lit  ISO 
84000 

II  too 

7000 

8.9$ 

9. 
9. 

400. 
10000. 
1100 

« 
IS 
441 

tl 

H 

141400 

soo 

11600 
9000 

75.35 

.OS 
4S1 
II  to 

«40 

lit  HO 

(J»0 
9110 
5100. 

£1 
t4 

fitin/^remg  jJV»/ 
Portland  cement 
Stttl-phfe  pipe  and  speciait 
f^rfbr  bninf  for  steel  pipt 

Structural  stttl 

Barrel 
Pound 

mooo 
Itpoo 
moo 

1,000 
10,000 

!.»  sstoo 

ai    4  500      •         Ml     4000 

;«i  sieoo   \    ISO'  soooo 
.1!'  teoo    :      10    tooo 

1         IOOO     ^        «       4S0 

a*     »oo         .1,     IOOO 

.01 

1400 
900 

t%LZ 

/O     1000 
jo;     SOO. 

.OS.       500 

ifs 

.IS 

.IS 

sooo 
ttooo 

1000. 

tso 

1500. 

tto 

14 

4000. 
61400 

ttoo 

It 

4000 

eo4»o. 

1410 
100. 
IOOO. 

.06 
ISt 
11 
St 

4100 

sto 

IOOO. 

-04; 
7.J0 

ts 

4  soo. 
60000 

ISO. 

.01 

4500. 
J7£0« 
1600. 

800. 

i.so 

It 

AS 

4000 

€0000 

1400 

4S0 

04 
ISO 

.10 

OS 

4  OOO 
60  000. 

ttoo. 

"is 

sooo 
aooo 

IS: 
.11 
J! 

torn. 

4100. 

sto. 

IOOO 

t8 
29 

Gafvoitij'ng 

Cost- irtir,  pipe  and  specials 

Sleel  costings 

Misc  non  ferrous  metals 

Pound 

Pound 
Pound 

lOfiOO 

iooo 

IfiOO 

K     *oo 

03\    SOOO     '         0S\     BOOO 

.15:      100    1       »i      too 

.sol       soo      1          1l\        700 
40     1    6  000     \     eS        It  7S0 

0) 

on 
u 

100 
6500 

soo. 

It  000. 

oA    6000 
101       100 

<oi     too 

so     1     9  000 

10 
70 
0 

€000 
JOO 

.0'. 
K 

soo. 

II  ISO. 

:3 

100. 

6000. 

.X 

.11 

(5 
105 

9000 
140 

IS7S0 

.01 

300. 
7000 

.09 
.IS 

SOO. 
9000. 
100 

OJ 

M 

11 

to 

SOO 

tu. 

.04 
.« 

.10 

400. 

eooo. 
too. 

04 
tt 

6000 

too 

TOO. 

.ts 

101, 

too. 

9000. 

m 
(«. 

KtSO 

32 
33 

Brick  masonry 
Rubble  masonry 
Cobble  gutters 
Corrugafed  nmtol  culoerts 

Cu.  W 
CtiW 
Cu   Yd 
Pound 
M.FIBM 

10 

so 

too 

lopoo 

to 

X. 
10. 

I 

.11 

too 

soo 
leoo 

1100 

60   ;   itoo.   1   so 

IS     ,       ISO     1     10 
1.        1  too.          4 

.ISl     ISOO.             It 
K     1     ISOO          7i 

IOOO 

soo 

1400 

1100 

1 

(K) 

KO 
SOO 

ISOO 
IOOO 
1600 

30 

5 
.10 

soo 

1000 
IOOO 

tooo. 

Jl 

150 
,1! 

eto      IS. 

500     '     It 
1100          s 
1  too     :        .10 

1800      es. 

700 

IOOO 
1700 

eo 

It 
to. 

Itoo. 
soo 

Itoo 

Itoo 

14  to 
7* 

ItlSO 

471 
710. 

4180. 
100. 

1050. 

n. 

SSO 
OS 
90. 

Its 
not. 
too. 

leoo 

IS 
'.IS 

Itoo 

ISOO 

leoo. 

10 

too 

SOO 
1100. 
lOOOi 

lao 

10. 
100, 

too 
3  000 

tooo. 

11. 

10 
SSO 

It 

tto. 
soo 

3100. 

tiei 

net 

1.K 

Iff 

*n. 

ISO 
4310. 

m 

tlOi 

36 
36 

40 

771,  pipe  8'or  less  in  diameter 
Tlkpipt  10  -to  18' in  diameter 
R*placiny  highway  pavement 
f^rmonent  Fencing  TypeA 
Hi^wo</  Oosainos 

'B 

2.000 

soo 

IfOO 
SO.OOO 

.IS 

) 
jom7 

mo 

16  000 

t          IOOO.     ,      t 

ISO,  nso    ,    t.so 

«'  to  000             40 
300         1  SOO     I  «». 

IOOO 
(ISO 
to  000 
t400. 

t. 

'.4i 

sot 

IOOO. 

11  000. 
3000. 

too. 

Itoo 
soo 

1500. 
to  000 

Itoo 

401       800            55     1100 

iioi     ssa    '     nS     Its 

I.Sd    1750           1.75]    4  vs. 

d  to  000   :      41,  losoo 

loot        6000         soo         1000 

110 

750 

itso. 

tm. 

tto 

SIO. 

6500 
3410. 

IS 

t. 

ISOO. 

Itoo 

S87I 
10  000 
ISOO. 

50 
1 

1.50 

nso 
Itoo] 

.« 

J», 

tool. 

IOOO 
ISOO. 
11000. 
1000 

too. 

im. 
tsod. 

10  000. 
1100 

* 

800 
SSO 

10  000. 
6000 

1.4! 
1.61 
.3) 
Sto 

111 

(SSO 
19  sto 
S4M 

Sudbury  River  Crossing 

LumpSm 

to  000 

torn      tooo    ,1000.   1    iooo 

10000 
IOOO 

IOOO. 

IOOO. 

10000    1  10  000       !000    .     IOOO 
ISOO     1    4  500       mo    1     IOOO 

ISOO 

1110. 

49000 

ttoo. 

6  700. 

'im 

L    IOOO. 

soo. 

'S 

tm. 

Stib-torolOtems  /to  4!  incAisivw) 

'sie7io-i         ^siiioo            fuiieo 

'S10  9I0 

SI11I4     i           1C17  73S                U6S7SO 

hs  940 

617  451 

^517640. 

•S»600 

570  960. 

•'381844 

619  SIS 

t4SS4t 

41 

fumishino  peifbrmance  bond.Pote  per^OOO 

IS 

7  7S09S[     IS         B004 

-^ 

ins  1 

IS 

85641 

IS 

S7J7«i     15      1    9  566.01]     15    i     99I6K 

15 

10  040.10 

IS. 

10  111  87 

IS 

791464 

IS     1     80U. 

IS 

856410 

IS 

8757.16 

IS 

9199  0! 

li. 

ttSSll 

rofb/3- 

'SUtK.Xl          '  341  e04.C 

ssoms 

519514.4 

] 

SSteoi  66 
*t9000.00 

'647 10l.0t\         '67S7XtS 

r6B3  BBO 10 

i*t»77tJ,51 

tsussA.u 

ts4l  604.01 

I'si95t4.4t 

'511601.66 

r    ~>tU  101. Ill 

Bid  ^mJ  Dtpoait 

•  rnmod        'aocao 

Hi  000.01 

rnite.o 

« 

'noonofti        '1900000 

f  IS  000  00 

'»«»« 

f  19  00001 

flSOOOK 

'  tOOOOD 

I  evtify  thtfhrtgwnf  hht<i*rut  end  aecunft  summory                                                                                 •  Mx»ht    etrhAtd   chtck                                                        W        Conhac-favYerded  Mirth  18 ,193^ 
eFaHbids  on  fhe  abovt  Confrccf  78  rtct.vtd th,  d^  by                                                                                                                                                                                                           Conh^cf    executtd  Mitch  2C.  1939 
tht  Z^fttr.  Diat  Waftr  Supp/y  (brnm/ssion 

COMMONWEALTH  OF  MASSACHUSETTS 

CANVA55   OF  BIDS   FDR  CONTRACT  SO- OPCNCD  JUNE  U939   1 

CONTRACT  50 

FOR 

*   CD 

® 

® 

® 

® 

® 

Cablo  Biancmi  & 

CotrHAN  Btos-CogK 

J.EFrraOEHALo  Comit 

BiA.QARDtTTo  Inc.. 

M,K(3a»ois  W. 

C.&llCoMsnucnmCt 

CONSTRUCTING  THE  HIGH  LEVEL  DISTRIBUTION  RESERVOIR 

Company  Inc.j 

24S  STATe  St.. 

Co.. 

123  Terrace  St. 

6  Beacon  St, 

75  Brads  EN  Sr„ 

IN 

THE  TOWN    OF  WESTON.  MASSACHUSETTS 

24  Union  Avtj 

Boston. 

?I4  Essex  St, 

ROXBURY 

Boston, 

BoStmDALE. 

RWA.OOCKET  NO.  MASS.  I551F-  MASS.  STATE  PROJECT  N0.D-M6 

Framingham, 

Mass. 

Boston. 

Crouino, 

Mass. 

Mass. 

ITEM  B 

Mass. 

Mass. 

Mass. 

Cleqring 

70 

ficre 

^ISO. 

t^  10,500. 

Tzoo. 

Wm.ooo  , 

;*^200. 

^14,000. 

*'IOO. 

f  7,000. 

*>00. 

r  7.000. 

Ifio. 

^6300  . 

2 

Grubbing 

20 

ftcr* 

200. 

4,00O. 

zoo. 

4,000 . 
28,000. 

200. 

4.000. 

ISO. 

3/)oo. 

ISO. 

3000 . 

ISO  . 

3,ooo . 

3 

Sfrippin^ 

lOOfiOO 

Cu.Yd. 

.30 

30,000. 

.It 

.« 

40,000. 

.« 

40,000  . 

.ZO 

Z0,000  . 

so 

50,000  . 

4- 

taofioo 

Cu.Yd. 

.30 

60,000. 

.zt 

40,000. 

.3C 

60.000. 
26,000. 

■*! 

90,000 . 

.65 

130,000. 

■80 

160,000. 

S 

Rack  encQvaHorf,  Bhshn^  PtrmitHd 

10,000 

Cu.Yd. 

2. 

zo,ooo. 

ISC 

1.5,000. 

z. 

Z. 

26,000. 

Z. 

ZO.OOO. 

3.00 

30,000. 

6 

Rock  exccivoHon,  &lQsHn$  not^  PtrmHHH 

1,000 

Cu.Yd 

8. 

8,000. 

7. 

7000. 

7. 

7000. 

10. 

10,000. 

10. 

10.000. 

a. 

8.000. 

I 

CansolidQHci  pvrx'ious  embonkmtn^s 

40.000 

Cu.Yd, 

.50 

8,000. 

.33 

lizoo. 

M 

lijDOO. 

.65 

26,000. 

.18 

TtOO. 

.30 

liooo. 

Ka/led  Strm-impvvious  ^mhankmanf 

Ziooo 

Cu.Yd. 

.JO 

y,ooo. 

z4,ooo. 

.« 

idOOO. 

.40 

10,000. 

.25 

6,250. 

.18 

4soo. 

■to 

15,000. 

3 

Rolltd  impervious    tmbankmtnt 

60,000 

CuVd. 

.40 

.-K 

i4,000. 

.53 

33,000. 

■  IS 

9,000. 

.60 

36.000. 

1. 

60,000. 

10 

M'sctlhntous  conso/idaiicf  embankrrrtnfy 

too 

Cu.Yd 

.SO 

100 . 

/, 

zoo 

.30 

60. 

1. 

ZOO. 

1. 

200. 

1- 

ZOO. 

Jl 

kf/sceUantous  umonsi^Kk^d  embonkrrrtnfy 

rsoo 

Cu.Yd 

.SO 

3.750. 

IS 

1,675. 

.25 

/,B7S. 

■IS 

1,125. 

■  IZ 

900. 

so 

3,750. 

Ji 

So//  (pressing 

3,000 

Cu.Yd 

1. 

ifiOO. 

.ec 

i,4C0. 

.it 

1,800. 

I.H 

3,600. 
'400. 

.3C 

990. 

1. 

3,000. 
800. 

13 

^^ding  «na  grass//tp 

4 

Aer* 

300. 

(too. 

4C0. 

ieoo^ 
ifizs. 

250. 

l,ooo. 

100. 

ZOO. 

800. 

too. 

14 

Grave/  sarfyc//ry  for  roads. 

3^00 

CuYd 

1. 

3.500. 

15 

/. 

i.soo. 

■X 

2800. 
IISOO. 

1. 

li',500. 

3,50O. 

IS 

Cruthtd  shsot  one/  scr^eueef  grawe/ 

s.ooo 

CuVd 

i.50 

(2,500. 

3J0 

17,500. 

2.25 

ll,2SO. 

2.50 

zso 

2. 

10,000. 

16 

Paving 

too 

CuYd 

3. 

600. 

4. 

BOO. 

3. 

600. 

4. 

800. 

3. 

600. 

5. 

lOOO  ■ 

n 

10,000 

CuYd 

2. 

20,000. 

3. 

30,000. 

2.5C 

iSfiOO. 

2SC 

tsm. 

3. 

30,000. 

250 

25.000. 

la 

layJns  i/-€  concrett  pipe  Am/shec/  Ay  Cowmt  # 

as 

Un.n 

10. 

1,750. 

15. 

i,Ct5. 

«. 

z,iao. 

10  ■ 

t^SO. 

18. 

3,150. 

IS. 

f,625. 

19 

Coffsfrt/cHn^  &-€*hfin  lint  caner^  Qqutduci- 

i,ons 

~Lm.Fi: 

9£. 

IO3,Z00. 

35. 

I0ZJ2S. 

as. 

9/.375. 

60. 

86,000. 

IZO. 

129,000. 

85. 

9I,37S. 

Miscti/nneous  cencrt/w 

Cu.  Yd 

5. SO 

9S3 

28f,SO0. 

6. 

i6,ooo. 

7. 

2IJ0OO. 

15. 

4S.00O. 

10. 

30,000. 

ii 

Reinforced  concrete 

l,60O 

Cu.Yd 

It. 

ZL600. 

IZ. 

21,600. 

IS. 

23,400. 

M. 

zs,zoo. 

15. 

27.000. 

IS. 

27,000. 

Sand   for  grouf 
/iMinforcino  she/ 
/hrHand  ctmenf 

Tan 

z. 

aoo. 

z. 

000. 

/. 

400. 

1 . 

400. 

2. 

BOO. 

23 

110,000 

Pound 

.0* 

4.400. 

.04 

4A00. 

.04 

4i400. 

.04 

4,400. 

.05 

S,500. 

juk 

3,850. 

z* 

15,000 

SarrtI 

2.35 

35,250. 

ZSi 

arsoo. 

255 

sihso. 

2.50 

sjsoo. 
sjsoo. 

2.5C 

37,500. 

2.70 

40,500. 

25 

Sieei'p/aie  pipe  and  speeia/s 

S0,000 

'hund 

.10 

5,000. 

.10 

5,000. 

Jt 

6,000. 

.// 

.IZ 

6,000. 

.13 

6,500. 

M 

kforfttr  /in/fry  Ar  shtJ  pipt 

3,000 

43.000 

6.000 

Fbund 

.eo 

1.800. 
3,Z00 . 

■40 

1200. 

.35 

1,050. 

.40 

1,200. 

.SO 

1,500. 

■SO 

I,500  ■ 

27 

Sfruchjra/  s/te/ 

■oe 

.06 

i400. 

.0-, 

ijBOO. 

.;/ 

4400. 

.01 

4200, 

.08 

i.ZOO . 

te 

Gaivantx/n^ 

fbund 

.10 

1,600. 

.30 

i,400. 

.ft 

^ZO. 

.04 

'3Z0. 

Mi. 

^280. 

.04 

320. 

t9 

Cas/'iron  pipe  and  fiHin^s 

iOfiOO 
4SfiOO 

Peuitd 

.06 

1,800. 

■05 

iSQO. 

.oi 

4500. 

.07 

2,100. 

.Ok 

2.400. 

.07 

2./00. 

JO 

Miiceihneous    casi-tron 

Pound 

.08 

3,600. 

.05 

i,2S0. 

■09 

4,050. 

.08 

3,600. 

.01 

3,600. 

lO. 

4,500 

31 

Miscellaneous  CM/--sHt/ 

1,000 
25,000 

found 

.10 

100. 

■10 

100. 

.20 

200. 

.to 

ZOO. 

.to 

ZOO. 

■to 

200. 

it 

MisctllQneou^  iron  and  s/tt/ 

Pound 

■  JO 

Z500. 
1,000. 

.01 

ipoo. 

£000. 

■  IS 

3,750. 

.13 

4250. 

2,400. 

.14 

3,500. 

.15 

3,750. 

3» 

Misce/kineous  non-ferrous  meMIs                 a 
Seffin^  metal  work  furnished  by  Commission 

4,000 

Pound 

.SO 

sc 

.se 

2,000. 

.fC 

■  St 

1,000. 

50 

too  a. 

J4 

&ftOQ 

Pound 

.OS 

400. 

.01 

^/€0. 

.Oi 

320. 

.10 

800. 

.02 

160. 

.05 

400. 

Sl-one  masonry 

140 

60. 

8,400. 

60. 

Sj4O0. 

84. 

Il,760. 

B5. 

ll,90O. 

75 

10,500. 

80  ■ 

11,200. 

36 

Face  block  masonrtf 

so 

Cu^Yd. 

7S 

3,750. 
(.750. 
3,000. 

60. 

3.000. 

50. 

i,soo. 

100. 

5,000. 

SO. 

2JS00. 

40. 

2,000  ■ 

J7 

3r}ck  masonry 

25 

Cu.Yd. 

TO. 

40. 

f,ooo. 

SO. 

izso. 

so. 

(250. 
5.000. 

35. 

'875. 

40. 

/.OOO. 

»a 

Dri/Jin^  holes  in  rock  and  masonry 

10,000 

Lin.  Ft 

.30 

.50 

5,000. 

.tc 

6,000. 

so 

.76 

7,000. 

SI 

5,000. 

3S 

Furnishing  and  phe/no  groui" 
Prepurin^  rock  Surnces 

I.00O 

Cu.Yd. 

1.50 

7,500. 

5. 

s,ooo. 

4.25 

4,ZS0. 

8. 

8,000. 

10. 

10,000. 

10. 

10,  OOO. 

4,000 

S<iYd 

.85 

1,000. 

1. 

4,000. 

/. 

4,000. 

4,000. 

3.75 

IS,00O. 

SO 

2,000. 

4( 

Ti/e  pipe  fl*  or  less  In  d/<tme/er 

200 

Lin.Ft. 

.CD 

IZQ. 

SO 

100. 

SO 

100. 

200. 

■SO 

100. 

2. 

400. 

.'1 

rile  Pipe  lO'/o  /3'in  diqtne/er 
Re/nfhrt^d  concre/e  pipe  IS  in  d/ame/er 

lOO 

Un.Fi 

Z. 

ZOO. 

2. 

200. 

Z. 

200. 

200. 

I.Si 

ISO. 

5. 

SOO. 

Its 

Lin.  Ft 

2.50 

31 Z  .Si 

3. 

37S. 

3. 

375. 

375. 

Z. 

ZSO. 

4. 

300. 

** 

Miscellaneous  Jumher 

s 

HIMBM. 

BO. 

400. 

SO. 

250. 
/6J550. 

120. 

£00. 

100. 

500. 

ISO. 

rrso. 

100. 

SOO. 

4S 

Permanen-/  feneing^T^pz  C 

13,000 

un.n 

I.OS 

13,650. 

I.ZS 

1.15 

/4,950. 

IJtS 

I6,ZS0. 

I.ZS 

16,250. 

l.to 

14,300. 

46 

&ou/der  guard  ta// 

1,000 

Lin.Ft 

.50 

500. 

1. 

LOOO. 
1,600. 

3. 

3,000. 

1,000. 

SO 

SOO. 

.so 

SOO. 

Rjubb/e  masony 

ZOO 

Cu.li). 

10. 

2,000. 

8. 

6. 

1,200. 

10. 

2,000. 

IS. 

3,000. 

8. 

1,600. 

4a 

Cobble  gul-ierj 

100 

Cu.Yd. 

S. 

500. 

•*. 

AOQ. 

5. 

SOO. 

4. 

400. 

s. 

SOO. 

S. 

SOO. 

49 

E/ee/rtco/  >*fork 

UimpSm 

ISOO. 

1,500. 

1700. 

1,700. 

S50. 

850. 

spoe. 
i6,om. 

5,000. 

4,000. 

4,000. 

1.800. 

A  aoo. 

SO 

Ga^  house,  tomptns^hon  under  oHter  iMms 

5000. 

5,000. 

7500. 

y,soo. 

7,500. 

7,S00. 

10,000. 

9,000. 

9,00O. 

7fi>0. 

^500. 

a 

Pond  and  swamp  drainage  eontro/ 

[mpSvm 

1500. 

1.500. 

1,000. 

1000. 

1,000. 

SIOO. 
ifiOB. 

^00. 

\5,0O0. 

15,000. 

500. 

SOO. 

2fi00^ 

2,000^ 

sz 

Clean/ng  up 

\Mr^3m 

1000. 

500. 

soo. 

2.00O. 

1,090. 

l,ooo. 

1.000. 

1,000. 

{WO. 

I.OOO. 

Sub  ■Total  (Ifwi3  Ho  SI  Indus  ivt) 

U7I,53Z.S0 

^486,035.00 

%//.  635.00 

*S44,770.00 

^«3%3e5.«0 

h74/H0.06 

S3 

l^rnishirj^  flrr/ormq/jce  3on<:/-ffa^e  f^t  9/000 

IS. 

7,072.99 

IS. 

7,290.SZ 

IS. 

7,674.55 

IS. 

8,171 .55 

IS. 

$.590.44 

IS. 

10,117. OS 

Ta-tals 

^478,605.49 

^93,3Z5. 5Z 

ite/Sl309.ja 

PSSZ,94I.5S 

t64e,9SS.4$ 

*684J!S7.0S 

Bid  Boird  Dtposii 

i^tz,soo.oo 

*ee,soo.oo 

^2t,5OO.00 

^ZZ.500.00 

fttfiOO.OO 

922^00.00 

♦  preeas 

+  pipe  §fTT?etftl  work  or*  Wnnh«<i 

' 

buthi 

e9ffim\Hl8n: 

1  cerHfy  t^  A 

@f  all  m  «?/ 

ifeggJ/ig  k  h  9 

fpye  ffoe/  q^^yra^  summary 

•«s«;/^'<%T 

•i"  Abi  5§  fteeiytd  this  <j*}y  bi/ 

f^^f  mh  QM  1 

^m/s)?.  .- 

^Sbto"^*^ 

'  %mm  MiXf  Stmftfif 

CANVASS 

OF    BIDS 

FOR    CONTRACT    81- 

OPENED 

APRIL 

13. 

1939 

COMMONWEALTH     OF    MASSACHUSETTS 

METR.  DISTR.  WATER   SUPPLY   COMMISSION 

CONTRACT     61 

FOR  CONSTRUCTIMQ  CUT-AND-COVER  AQUEDUCT   SECT   & 
OF  PBESSUKE   AQUEDUCT   IN   THE:    TOWN  OF  WESTON 

MASSACHUSETTS 
IWA.DOCKETNO.  MASS.  I55l-r   MASS.STATC  PROJECT  NO.  0208 

*   ® 

M.F:Qadois  Inc. 

G  Beacon  St.^ 

Boston^ 

Mass. 

® 
Carlo  Bianchi  i 
Company    \hc., 
24  Union    Ave.^ 
Framinsham, 
Mass. 

® 
CSR  Construction 

Co., 
75  Bradeen  St., 

RbSLINOALE, 

Mass. 

® 
American  Concrete 

Ado  STtCLPlPE&MRWr 

R0.B<«l«8,ARCAMrSrA 
Los  AnselcSj 
California. 

® 

IFTiTzGERALD  Const. 

Co., 

214  Essex   St, 

Boston, 

Mass. 

® 

Coleman  Bros.  Corp 

245   State  St, 

Boston, 

Mass. 

trtM 

Description 

Unit 

JuANTlTr 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Pr-ice 

Amount 

1 

I 
3 
4 
5 

Clearing 

Grubbing 

Stripping 

f^ugh  grading  for  pipe  delivery 

Carth  excavation 

Acre 
Acre 
Cu.  Yd. 
5j.  Yd 
Cu.Yd. 

35 

20 

4SfiO0 

40,000 

200.000 

ISO. 

.10 
.OS 
.30 

^3,S0O 

3,000. 

9,000. 

2000 

60.000 

^ISO. 
ISO. 
.20 
.05 
.ZS 

^5,ZS0. 

3,000. 

9,000. 

2,000 

50.000. 

*9ft 
90. 
.30 
■  04 
AO 

*' 3,150. 

1,800. 
13,500. 

1,600. 
80,000. 

^100. 
125 
.18 
.13 
40 

^3,500. 
2.500 
8,100. 
5,200 
80,000. 

noo. 

200. 

.2^ 
.10 
.35 

'^3,500. 
4,000 
11,250 
4,000 
70,000 

^100. 
100. 
■  25 
.15 
..48 

^3.500. 
2,000 
11,250 
6,000. 
96,000 

6 

7 

e 

9 

10 

Rock  excavation 
Compacted  refill  and  embanlrmenl- 
Refill  and  emliknit(except  tUms  7ond9\ 
fifise.unconsolldaled  embankments 
Soil  dressing 

Cu.  Yd. 
Cu.  Yd. 
Cu.  Yd. 

Cu  Yd. 
CuYd 

20,000 
ZS,000 
130,000 

zs.oao 
3o,ooa 

z. 

so 

.12 
.11 
.30 

40,000. 

12,500. 

15,600. 
3,000, 
9,000. 

2. 

.SO 
.20 
.40 
.80 

40,000. 
>2,S0O. 
26,000. 
10,000. 
24,000. 

2. 

.50 

.20 

.IS 

.30 

40,000 
12,500 
26,000 

3,750. 

9,000 

2. 
.65 

.21 
.20 
.25 

40,000 
16,250. 
27,300 

5,000. 

7,500 

2.50 

.50 
.20 

■ZS 

.60 

50,000 
12,500. 
26,000 
6,250 
18,000 

3. 
.70 

.20 
.25 

1. 

60,000. 
17,500. 
26,000 
6,250. 
30,000 

II 

13 
14 
15 

Seeding   and  grossing 

Gravel  aurfocing  for  roads 

Crushed  stone  and  screened  gravel 

Paving 

Riprap 

Acre 
Cu  Yd 
Cu.  Yd. 
Cu  Yd. 
Cu.Yd. 

30 

Z,000 

5,000 

500 

3,000 

ZOO. 
1. 

1.50 
3. 
3. 

6,000 
2,000 
7.S0O 
1,500. 
9,000 

200. 
A 
3 

3. 
3. 

6,000. 
2,000. 
15,000. 

i,soe. 

9.000 

150 
1. 

250 
4. 
2. 

4,500 
2.000 
12,500. 
2.000 
6,000 

125. 
I.7S 
2.50 
3.50 
350 

3,750 
3,500 

12,500. 
1, 750 

10,500 

200. 
1. 

2.25 
4. 
3. 

6,000 
2,000 
11,250 
2,000. 
9,000 

250. 
1. 
3. 
4. 
350 

7.500. 

2000 
15,000 

2,000. 
10.500 

16 
17 
16 
19 
20 

Core  /irl,la!/ll-6^precostconcfete  pipe* 
Core  loriliy  7'o'prtcast  concrete  pipe.* 
Cone,  foundalions  andonehoragts  forp'ipt 
Reinforced  concrete 
Miscellaneous   concrete 

Lin.  Ft. 
Lin.  n 
Cu.  Yd 
Cu.  Yd 
CuYd 

ISj400 
Z,300 

14.000 
900 
300 

9. 
7. 

S 

14.70 
IS. 

138,600. 
16,100 
70,000 
13,230 
f.SOO 

6.25 
6.25 
6. 

12. 
12. 

96,250 
14,375 
84.000. 
10,800 
3,600. 

a 

7. 
5 

14. 
12 

I23.20O 
16,100. 
70,000. 
12,600. 
3.600. 

9. 

4 

550 
16.50 
10.50 

138,600 
9,200. 
77,000 
14,850. 
3,150. 

8.55  131,670 
4.         9,200. 
5.75    80,500. 
14.        12,600 
15          4.500. 

3. 

7. 

e. 

13. 
10. 

I38,(,00. 
16,100. 
84,000 
II,  700 
3,000. 

21 

23 
24 
ZS 

Reinforcing  steel 
Portland  cement 
Steel-plate  pipe  and  specials 
Mortar  lining  for  steel  pipe 
Structural  steel 

Pound 
Barrel 
Pound 
Sg.  Ft 
Pound 

120,000 
25,000 
100,000 
5.000 
30,000 

■04 
Z.4S 
■08 

.37 
.09 

4,800 
62.000 
8.000 
1,850 
2,700 

.045 

2.4S 

.13 

.75 

.08 

5,400. 
61.250 
13.000 
3.750 
2,400. 

.035 

2.60 

.11 

.50 

.07 

4,200. 

65,000. 

11.000 
2,500 
2,100 

.045 
250 
.is 
■ZS 
■10 

5,400 
62,500. 
15,000 
1,250 
3,000. 

.06 
Z.SS 
.15 
.35 
.08 

7,200 
63,750. 
15,000. 
1,750 
2,400. 

.04 
250 

■  10 

.50 

■  06 

4,800 
62,500 
10,000. 

2,500. 

1.800. 

26 
27 
20 
29 
30 

Galvanizing 

Cast-iron  pipe  and  specials 

Steel  castings 

Misc.  non -ferrous  metals 

Stone  masonry 

Pound 
Pound 
Pound 
Pound 
CuYd 

8,000 

200,000 

3SP00 

1.000 

.03 
.OS 

.to 

.40 
74, 

Z40 
10.000 
7.000 
400. 
7400 

.OS 
.07 
.IS 
.SO 
60 

400. 

14^000 

S;250 

500. 

6.000. 

.04 
■  09 
.20 
.50 
90. 

320. 

18,000. 

7.000 

500 

9.000. 

.03 
■07 

■  ZO 

■  35 
S5 

240. 
14,000. 
7,00&. 

350 
6.500. 

.oi 
■07 
.15 
7S 
90. 

400 

14,000 

5,250 

750 

9.00O 

.05 
.06 
■10 
■50 
65 

40O. 

12,000 

3,500 

500 

6,500 

31 
3Z 
33 
34 
35 

Brick  masonry 
Rubble   masonry 
Cobble  gutters 
Corrugated  metal  cultert 
Miscellaneous  lumber 

Cu.Yd 
CuYd 
Cu  Yd. 
Pound 
M.fl.  B.M. 

20 

50 

500 

J0,000 

20 

Zl 
IS 

'.II 
7S 

540. 

ISO. 
2.500. 
I.I  00 
I.S00. 

60 
IS. 
3. 
.IS 
90. 

I.ZOO. 
750. 
1,500. 
1,500. 
1.600. 

30. 

10. 

5 

.11 

80. 

600 

500. 

2,500 

1.100. 

1.600. 

37 
5.50 
5.50 
.08 

90 

740. 

275 
Z,750. 

800. 
1.800. 

45 

8. 

5 
.12 
85. 

900 

400 

2^00 

rzoo 

1.700 

30. 
10. 
5 
.10 
50. 

600 
500. 

2,500. 

1,000. 

1.000 

36 

37 
36 
39 
40 

Tile  pipe  8' or  less  in  d/omteter 
Tile  pipe  10' to  16" in  diameter 
Replacing  highway  pavement 
Permanent  fencing.  Type  A 
Wgtrway    crossings 

Lin.  Ft 
Lin.  Ft. 
Sq.Yd. 
Lin.  Ft. 
Each 

2,000 

500 

2/00 

12,000 

10 

.50 

ISO 

1.50 

32 

ZOO. 

1,000 
750 
3,750 
3,840 
2,000 

.50 
2. 

I.SO 
.40 
500. 

1.000. 
1,000. 
3, 750 
4,800. 
5.000 

/. 
/. 

1.50 
■40 
500. 

2,000. 
SOO. 
3.750 
4,800. 
5,000. 

IS 
2. 
2.75 

.40 

250 

1,500 
1,000 
6,875 
4,800 
2,500. 

1.75 
.50 
500. 

1,000. 

i.ooa 

4,375 
6,000 

S,ooo. 

.50 
/■SO 
1.50 

■40 
200^ 

1,000. 
750. 
3,750 
4,800 
2,000. 

41 

Can  for  ii  set  metal  work.  * 
Cleaning  up 

Pound 
Lumpsum 

200J100 

.OIS 
1,000. 

3,000. 
1,000. 

.02 

ipoo. 

40OO 
1,000. 

.03 
I.0OO. 

6.000. 
1,000. 

■  03 
1.000 

6,000 
1,000. 

.05 
2.00O 

10,000 
2.000 

■03 
500 

6,000 
500. 

Sub-tohl (Items  lio  4i  inclusive) 

552,150.00 

563,525.00 

592,770.00 

615,430.00 

£29,79500 

677,800.00 

43 

furnishing  performance  bond.  Rate  p 

er*iOO0. 

15. 

8.2ei2S 

15 

S,45ZS8 

IS. 

^.691.55 

15 

9,23145" 

is: 

9,44e.$3 

15 

10,16700 

TotaJs 

r5eO,432.Z5 

V  571,977  86 

IP  601,661.55 

^624.661.45 

tf  639,241.  93 

W687,967.00 

Bid  Bo 

nd  Deposit 

*  *    WZJ,SOO.0C 

WZ7.5OO.00 

f  27,500.00 

f  27.500.00 

1f27,500.00 

927,500.00 

*Prtcost  pipts  *  me/o/  work  art  furnishtd                      ^^(.'erfifizd  check. 

by  fhe  Commission.                                                      ,       j-^    jt    a         •     j  i       j 

/  certify  fhe  foregoing  fo he  a  true  and  qccuraie  summary           M.    /v  +     i  a       j  j    a     ■/  ,o  ,»,« 
of  all  bids  on  the  obav^  Contract  81  received  ^hj,  dcu  by            *  ^"^1°^  ^"""--^f ,  l\P''l  'f^  '^{^ 
thi  Mefr.  DisiWaHr  Supply  Commission.                                               Contract  Executed  April  Z6J93$. 

e.A/aon Aio/t,  Secretary 

f-^= — 

CgMMONyfEAl-TH  OF  MAasAcHOifeTTi 



"      "         aSVASS  OF  BIOS  roU  CONTRACT    At  - 

OPENtD     FEB.  16,  1439- 

IH  Tut  feWN  ef   WASE,    MUSSAErtUifeTTS 

MAMCKtT  NO.  MAtS.iniP''  MAH  stAte  KHJtet  HOD-iet 

IttM  tl 

Jr_JlL_„ 

® 

®     .       \             ®    - 

® 

_      ® 

® 

® 

® 

® 

M4U 

CstlMAN  Bust. 
f4J  lT«Tt   St 

ttoH  Company 

IS  BbAoeeh    St 

30  ClaVton  Si 
DoncwtsTSR, 

KcLirHCK 

C.AAOHATTON 

TunnrBs  Tails, 
Ma>v 

Abutc  Bros,  Inc 
560    5  Main  St., 
New  BniTAiN 

CONH 

DAHItL  0'&»»LLIS 

Sons,    Inc 

Carlo   Biakcn. 

fc    COMPANV.INC 

THtLA»cC0.JT..C- 

TioN  Corporation. 

MCR.OtN, 

M  F  Saoo.s. 

6  BtAcoH  St, 
Boston, 

ItuNA 

Su»«„Ty 

Umr 

Amount 

Pmci 

PaicE 

AMOUNT 

Psict  1  Amount 

P.iocJAmoumt 

P.,CC  1    Amount 

1     0 

Ormwu  hrnt* 

Pkin  amtnf  Concfth  Mtnnru,  C/iis  C 

;,5  fig? 

2C.          /  5(»C 

,s" 

r«s«£> 

f   30  rzsgso 

lis     20000 

f    S*r 42930 

is''  3 

/      60  W4  7  700 

S     li'7% 

16        13120 

930210 
't'/js 

?ii 

F  1     \f79S00 
ISd    16000 
iS    30//.! 

a  ,   /lo<o 

31    ;      1271 

T     191 

CriaM  Stem 

lOl  Vihffitd  Ots  Pip* 

DM 

ai 

?       4  J  POO 

99S     14977 

S    '5? 

/2^     3fB0 

,1 

*3000 
360 
341 

las  litts 
so      no 

IM     3ois 

a 

43.S0 
3243 

!i 

491 
3331 

'i°. 

It 

34"'" 

IIS    33  31 

/.S  34M 

IK'    16443 

%       'H20 
I.2S     362S 

-lOir 

It    OS 

110 

3       issa 
tl)      tso 

IS.   !        tsc 

19 SO 

f/o 

6(70 

2.SS\     Its?. 10 

a   '      too 

2.S. 

IS  72.10 
390 

4S0 

111 

'is. 

I9S0 

311 

202B 
796 

371    2437  SO 

3  /?«: 

71           7S0 

'2^ 

1)20 
SOO 

la  2IJ2.se 

?S    iVso 

i,i 

rtn/3ornw 

sm 

If 

ist 

Z 

) 

eis 

4S0 
lOSZO. 

J5       9S1S 

ITS 

;i 

3  1      e2i 

1-21     6210 
ISC        140 

-sc   iseio 

ISi      2340 

230 
2 

'fi 

/JO 

'1 

131 

371.21 
6300 

lAif, 

204360 

'ifs     6fK* 

'S  itUi 

i?s 

iB 

1.711      1730 

i^<"ilB 

IS  Ml) 

fm/io/ts 

Rnt  dnJing,  Mime  tnd  fimshina 

mm 

tK/l 

< 

ISO 

a 

0! 

no 

.«;        200 

.02 

SSO 
4II2M 

10        700 
I.2S       B7S 

%  'Hi 

to 

'II? 

no 

493S 

22 

00  7! 
.01 

"%lio 

II3S0S0 

.20    1400 
7S          ISO 

121 

350 
B225 

I'si.      'I'oil 

»   BOj 

Hiohwty  dW 

ism 
tm 

run 

'»    isl'f'e 

'■' 

so. 

910 
I3K0 

2.     .          IOO 

':«'  13  Z 

.SO'    ttoo 

SO 

SO 
910 

I.2S 

II 37  JO 
10000 

i. 

Jol 
8000 

'i/i#* 

/ "  '/lis? 

1            SO 
ISO   1361^ 

111    9200 

SO 
I2S 

21 

.92 

•£% 

ji  cm 

"2 

100 

3400 

IOO           3400 

SA     II  210 

H    1       2SS0 

ji     nss 

to    1         300 
6.«i        230.40 

.91 
't 

12690. 
210 

» 

'Hi 

2S2 

141.         4760 

121        4  210 

i 

321 
324 

too 

-« 

teoo. 

'm. 

252 

40   OS 

Wiihtmnfii  Ctltui  AfTvgthd  Mfkf  Pipt 
rr  Htvy  Cu*  Irvf)  rt»4-  Pifit 
Sttdirn  and  ^rfstim 
HiohwSy  (iutnflndAndn>rj 
Hitlhrav  Qyird  Inhrmtditk  Anehon 

IK 
IS 

Un.rl 
tcr. 

;ji<      no 

X           IKO 

so.    \      IHO 

i 

1! 

'I'sTo 
1330 

/»       1st 

3              144 
no.          3900 

30.  1     laoo 

ISO 

St 

SiSO 

2210 

'k 

Its 
1330 

3 
200 

ISO 
2400 

210 

lifs 

lOO.Bl 

160 

76  BO 
3000 

3) 

lie 

144 

4100. 
2340. 
1624 

41    9(1 

41  im 

Sfom  Ptrifg 

¥MdSm6erms 
LotmB<rms 

/» 

> 

H 

y 

LSD 

COO 

ltd 

l)S. 

3 
IS 

800 
3i0 

f/o 

3     i        iOO 
ISO        300 

IOO    '         300 

SSO 

so" 

700. 
3t0 

.23 
23 

SOO 
360 

3!S 

2Sl 

2 

375 

3  7i 

712 

iVo" 

s'l', 

4        eoo 

3           360 

■  IJ;       321 

3 

too 

360 

191 

'.23 
.21 

1400 
720. 

321 

46  nil 

49  09) 

50  [I0« 

Trtneh  Ltdgf  ttavption 

use 

ISX 
lUC 

1: 

S200 

"t 

iOO 

K 

"a 

3)00. 

rl 

Mo 

2S0 

J! 

9. 

'so 

€750 

I'ii 

I0I.2S 
241 

.20       270 
11.10       690 

V 

E 

3 

8 

660 

51  lira 

53  COS 

KTBIfumhoui  tefM  (bmnlhdMlhl  Pipt 

^ 

i.ss 

/Of 

IS 

1100 

'sfo 

so 

1000 
200 

1.20 

900 
240. 

12 
125 

To 

2S0 

i.ss 

To 

170 

,iS 

2B0. 

S.    ,     ISOO 
S^       110 
1  ji       260 

ISO 

300 

« 

Sub- nfif  ,(lhms  IhSifnclusivt) 

MJ>2 

ll7,4iJ. 

2im.7. 

tl>,2l4.)S 

23125I.SO 

24I,374S0 

2S9I3S04 

264eBB.SII 

264,903  BC 

364,94120 

»  mwrnrnishino  Pfhm^  AW-  **V  Ar  •'/W. 

10 

2HtJI 

10. 

il74.ti 

10. 

10 

2312.52, 

It. 

24l3.7i 

10 

iS9l3i 

10.    \     264B.SS 

10 

H49.0, 

10 

3649.45 

»/*/» 

tii%mn 

1 

2l9.€69.9i 

i204l,A 

h3lSC4.0t 

'?<4  7Mi 

9HI.1U3S 

>}6iiS7.3i 

*ii7.112M 

— rmjfJTs 

ft-rf  */.</  /Jfiw// 
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COMMONWEALTH    OF    MASSACHUSETTS 
METR.  DI5TR   WATER  SUPPLY    COMMISSION 

*o 

© 

.    ® 

® 

Canvass   OF    Bids 

CONTRACT    85 

Loch  Joint  Pipe    Co. 

American  Concrete  and 

PmcE  BRcmiERS  Co. 

Eaymdno  Comcrete  A(.t  Co. 

FOR 

Contract      85 

FOR  FURNISHING   AND  DELIVERING    PRECAST   STEEL- CYLINUER 

RO.Box   21 

5TEEU  Pipe  Co. 

932  E.  Monument  Av«., 

140  C«dir   St., 

REINFORCED   CONCRETE  PRESSURE  PIPE  IN  THE  TOWNS  OF  50UTHBOR0UGH, 

Ampere 

N.  J 

PO.Sox  1428  Atcade  Std. 

Da^jton, 
Ohio. 

New  York 

FRAMIWGHAM,  WAYLAND,  NATICK,   AND  WESTON,   MASSAC 

HU5E I    13 

LosAngjIts,  Calif 

N  Y 

Opened    December     19,    1938 

PWA     DOCKET    NO    MASS.    1551 -F 

MASS    STATE    PROJECT    NO     D-208 

ITEM 

DESCRIPTION 

UNIT 

aUANTITY 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

PRICE 

AMOUNT 

1 

Precisf  Concrete  Pipe   l?'6'm  dism   Par  WO-K  head 

Imear  foot 

10.  000 

f 51.50 

f 515,000  00 

*5S.3i 

'553,30000 

*rff  .90 

fS69,  000.00 

^61. 10 

*  676, 000  00 

2 

■    ii-e' '    "     -   loo-Pf    ■■ 

■         » 

3S,  000 

44  05 

1,  613  900  - 

45  10 

1,113,800  - 

45  40 

1,725,200  - 

4120 

1,793,600- 

3 

.    II- e'  •    ■'     •  110- rt    " 

II         > 

9,000 

45.55 

409, 950.  - 

4113 

424,170.- 

48. 55 

436,  950.  - 

48.85 

439,650  - 

4 

.    11-6' ■    ■     ■  iio-rt    ■ 

e.ooo 

41  20 

283,200- 

49.27 

29S,6?a  - 

50  41 

3  0?,a20. - 

50.35 

302,100- 

5 

.    ii'-6'  ■■    ■     ■  lio-n    • 

«         . 

I.SOO 

48.55 

12,825- 

51.12 

16,680.  - 

52.41 

18,615- 

5200 

18, 000  - 

/  certiFy   the  Foregoing  to  be  a  true 

6 

Precisf  Chncre/e  Pipe  ll'e'  in  dim   For  140-ft.    head 

Imar  Foot 

2,000 

SO  25 

100,500- 

52  91 

1  OS.  820  - 

54  50 

109,000- 

S3.S0 

107,000.  - 

7 

.    ii-i'  «    .     .  iso-rt.    " 

»            n 

2,000 

51.90 

103,800  - 

54.52     109,040  - 

56  43 

112,860- 

ss.oo 

110,00a- 

and  accurate    summary  oFall  bids  on 

S 

.    //V '    •     ■  iso-n    •■ 

a         * 

3,000 

53.  S  5 

160,650- 

56I5\     168,450.- 

58  49 

115,470- 

36  70 

170,100- 

the  above    Contract  No.  85,  received 

9 

.    /rt' .   -     «  no-n.    - 

•         1 

750 

5520 

41,400- 

57  m      43,485- 

60  50 

45,315- 

58  00 

43,500.  - 

this  diay  by  the   Mire.  Disth    Watck 

10 

,    ii-c ,    ■■     ■  m-Fi    • 

«        . 

750 

56.75 

42,562.50 

59.M       44.355- 

62  64 

46.S80- 

59.10 

44,ns.- 

Supply    CoMmssiohi 

U 

Prtasf  Omcrtfe  Pipe  It-e'  in  durr,   For  I90FI  head 

Lirieir  Foot 

500 

58.45 

2%  225  - 

61191       30,595.- 

64.  21 

32,135- 

61.35 

30.615- 

12 

,            .         .     iF-i'  .     .        ■    tOO-Ft     ■■ 

U              II 

500 

60.95 

30,47 S.- 

es.eei     31,330- 

6710 

33,850.- 

6400 

32,000- 

13 

■     ll'-t'  •    ■      •    m-Ff.     ■• 

>        • 

1,000 

6215 

62,750  - 

66.00'       66,000.  - 

69.63 

69,630  - 

65.15 

65,150.- 

k  Nelson  Molt  Secretary 

14 

.    ll'e.   .     •  m-Fi   " 

II        >f 

1,000 

6435 

64,350- 

68.28\       68,280  - 

11   91 

11,910- 

61.50 

67,500  - 

15 

.       to':      »        .     lOoFi.      ■ 

II 

144 

21.50 

3,096.- 

?I.OS\        3,031.20 

22.20 

3,196.80 

2425 

3,492- 

16 

Precast  Concrete  Pipe   tO' in  dam.  lor  IZOFt  head 

Linear  Foot 

144 

22.7S 

3,216- 

2?.36\        3,219.84 

23.73 

3,417.12 

25.40 

3,65160 

17 

•      f-0' WFt.      • 

H            '< 

108 

24.00 

2,592.  - 

23.e0\        2,57040 

2524 

1,725.91 

26.80 

2,89440 

18 

.     to'  ■     •      «    ISOtt      • 

H            " 

84 

24.50 

2,058  - 

2441\        2,055.48 

26  11 

2, 198.28 

2160 

2,318.40 

19 

■■      to'  ■     ■       '    liO-FI.      ■ 

M              • 

B4 

25.00 

2,100  - 

25  IS 

2,1  IS.  12 

2683 

2,25312 

28.25 

2,313.- 

to 

■    tif  •    ■     ■■  non    • 

64 

25.15 

?,I63.- 

25.93 

2,nB.n 

21.62 

2,320.0b 

28.90 

2,42160 

21 

Precasf  Concrete  Pipe    t(f  In  dism-  For  ISOFt   head 

Linear  Foot 

84 

26.25 

2,205- 

26.58 

2,232.12 

28.18 

2. 3(7  12 

29.50 

2,418  - 

22 

■■       to'  •      "        '     190  tt       ■ 

308 

26  75 

e,  239  - 

21.10 

8,40840 

28  95 

8,916.60 

30.25 

9.317  - 

•^    Contract  awarded    December  IS,  1938 

23 

.      7-'P'  •      ■        .     ?OOFi      . 

600 

27.50 

16,500- 

27  97 

16,182.  - 

29. 54 

11,124- 

3100 

18,600- 

24 

.    tcr .    -     -  tioft.    • 

500 

28.00 

14,000- 

29.05 

14,525  - 

30.55 

I5,21S- 

31.15 

is,eis- 

Contract  executed   December  28, 1938 

25 

.    to'  •    •     ■  t?o-n    - 

» 

60 

28  50 

1,  710  - 

30.02 

1, 801. 20 

31. 22 

1,81310 

13.00 

1,990- 

26 

Portland  Center?! 

Urrtt 

200,000 

2.45 

490,000- 

240 

480,000- 

2.54 

508,000- 

2.50 

500, 000.  - 

27 

Connections   up  to  S' 

Each 

ISO 

32.00 

4,800- 

37.00 

5.550.  - 

SO. 00 

IjSOa  - 

36.00 

5,400  - 

28 

Connections   3'  fo  IS" 

Each 

20 

85.00 

1,100  - 

9800 

1,  960.  - 

ISO  00 

3,00a- 

85.00 

1, 100.  - 

29 

Connectior>s    if  to  t4-" 

Each 

5 

200.00 

1,000- 

I90.00\           950.  - 

300.00 

1,500- 

240.00 

1, 200  - 

30 

Connections    ir  to  3i" 

Each 

3 

450.00 

1,350- 

415.00 

1,425- 

500.00 

i,soa- 

190.00 

1, 110  - 

31 

Connections    IT  to  46 

Each 

2 

6S0.00 

1, 300  - 

600.00 

1,200- 

150.00 

1,500- 

550.00 

1, 100  - 

32 

Connections  49'fo  SO* 

Each 

2 

950.00 

1, 9oa  - 

900.00 

1,800- 

1,000.00 

2,000- 

IIS  00 

1,43a- 

33 

Manholes 

Each 

70 

110.00 

7, 100  - 

100.00 

1,000- 

150.00 

10,500- 

130.00 

9,100.  - 

34 

Anchorage    Connections 

Each 

1,000 

4  15 

4.1  so - 

4.40 

4,400  - 

4.00 

4,000.  - 

5.00 

5,000.- 

35 

Extra  Joint  dings 

fiund 

10,000 

Oil 

1, 100  - 

0115 

1,  250  - 

0  IS 

1,500  - 

on 

1,200- 

1               TOTALS 

f4.  /64.  lie  SO 

^4.295.819.48 

^4.413.062.84 

"4.553363  00 

1      Bid   Bond  Deposit 

I               *  230,000.00 

f  230,000  00 

'230,000.00 

r  230.000.00 
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THE  REPORTS  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts  in  General  Court  Assembled 

which  have  been  presented  by  the  Commission  for  each  of  the  six  fiscal  years 
ending  November  30,  1940,  1^41,  1942,  1943,  1944,  and  June  30,  1945,  have  for 
the  purpose  of  pubhcation  in  a  single  volume  been  abbreviated  and  combined 
herein,  as  its 

FIFTEENTH,    SIXTEENTH,    SEVENTEENTH,    EIGHTEENTH,    NINE- 
TEENTH AND  TWENTIETH  ANNUAL  REPORTS 

Organization  and  Administration 

Eugene  C.  Hultman  continued  as  Chairman  of  the  Commission  until  his  death 
April  22,  1945.  WilUam  T.  Morrissey  succeeded  him  June  13,  1945,  by  virtue 
of  his  appointment  as  Chairman  of  the  Metropolitan  District  Commission. 
Thomas  D.  Lavelle  and  Edward  J.  Kelley  continued  as  Associate  Commissioners. 
Mr.  Lavelle's  term  expired  August  13,  1941,  when  he  was  succeeded  by  Charles 
H.  Brown.  R.  Nelson  Molt  continued  as  Secretary,  Karl  R.  Kermison  continued 
as  Chief  Engineer,  with  other  engineering  personnel  as  described  in  his  report, 
attached  hereto. 

The  offices  of  the  Commission  were  continued  at  20  Somerset  Street,  Boston, 
together  with  the  Headquarters  Office  of  the  Engineering  Department.  Field 
offices  were  continued  at  the  Administration  Building  near  Winsor  Dam  in 
Belchertown  and  at  other  locations  indicated  in  the  accompanying  report  of  the 
Chief  Engineer. 

Under  the  provisions  of  the  Chapter  720  of  the  Acts  of  1941,  the  General 
Court  delegated  additional  duties  to  the  Commission  authorizing  new  construc- 
tion in  the  North  and  South  Metropolitan  Sewerage  Systems;  and,  with  respect 
to  this  sewerage  work  only,  enlarged  the  Commission  by  the  addition  of  two 
members,  the  Director  and  Chief  Engineer  of  the  Sewerage  Division  of  the  Met- 
ropolitan District  Commission  and  the  Director  and  Chief  Sanitary  Engineer 
of  the  Division  of  Sanitary  Engineering  of  the  Department  of  Public  Health, 
both  ex  officio. 

The  Commission  during  the  War  emergency  cooperated  with  the  gasoline  and 
rubber  conservation  program  of  the  Commission  on  Administration  and  Finance 
and  in  1942  took  from  the  highwaj^s  about  one-half  of  the  motor  vehicles  in 
use  in  1941  and  turned  in  thirty-one  vehicles  to  the  Commonwealth's  general 
motor  pool.  Also  in  structures  under  the  Commission's  control,  all  oil-burning 
furnaces  were  converted  to  coal  or  wood.  The  Commission  also  collected  and 
sold  about  twenty-six  tons  of  scrap  iron  and  1900  pounds  of  scrap  rubber  and 
has  contributed  to  the  collection  of  war  materials  a  considerable  quantity  of 
scrap  in  addition  to  such  sales. 

The  Quabbin  Supply 

The  extension  of  the  sources  of  supply  to  the  Ware  and  Swift  rivers  was  con- 
tinued under  the  provisions  of  Chapter  375  of  the  Acts  of  1926  and  Chapter 
321  of  the  Acts  of  1927.  Following  the  commencement  of  storage  in  Quabbin 
Reservoir  in  1939  as  previously  reported,  the  Commission  has  completed  Winsor 
Dam  and  a  scenic  highway  crossing  Quabbin  Hill  between  Winsor  Dam  and 
Quabbin  Dike.  The  reservo.r  has  filled  somewhat  more  rapidly  than  estimated 
and  on  June  30,  1945,  the  water  level  had  reached  Elevation  519.92,  only  about 
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S  feet  below  the  masonry  spillway  crest.  At  this  level,  over  341  billion  gallons 
are  held  in  storage  available  to  the  District,  and  over  34  of  the  total  39  square 
miles  are  flooded. 

The  Commission's  watershed  reforestation  program  has  been  curtailed  by 
inability  to  secure  sufficient  labor  and  much  of  the  surplus  stock  in  its  nurseries 
was  disposed  of. 

Diversion  of  the  waters  of  the  Ware  River  to  Quabbin  and  Wachusett  reser- 
voirs was  continued  and  commencing  September  17,  1941,  water  has  been  drawn 
from  Quabbin  Reservoir  to  Wachusett  Reservoir  as  needed. 

Commencing  in  April,  1941,  the  Commission  permitted  the  use  bj?^  the  United 
States  Army  Air  Corps  at  Westover  Field,  Chicopee,  of  various  areas  in  the 
Quabbin  reservation,  it  being  advised  by  the  Federal  Government  that  this  was 
the  only  available  place  in  the  East  for  practice  bombing  sites.  It  also  permitted 
the  Air  Corps  to  construct  a  temporarj^  boathouse  for  the  storage  of  crash  boats 
for  the  duration  of  the  war  emergency  at  the  Reservoir  and  permission  was 
granted  for  the  construction  of  the  same  with  the  provision  that  all  sanitary 
requirements  directed  by  the  Chief  Engineer  be  carried  out.  The  Commission 
also  permitted  the  use  by  the  United  States  Army  as  a  gunnery  range  of  a  por- 
tion of  this  reservoir  bottom  and  of  the  old  Prison  Camp  property  in  North 
Rutland.  The  Air  Corps,  in  1942,  carried  out  its  agreement  to  fence  off  the 
north  end  of  the  Prescott  Peninsula  without  expense  to  the  Commonwealth, 
thus  providing  a  major  item  of  protection  against  trespassers  and  isolation  of 
target  areas.  Commencing  December  8,  1941,  Winsor  Dam,  Quabbin  Dike  and 
other  structures  and  approaches  were  put  under  constant  guard  and  the  pubhc 
excluded  for  the  duration.  Commencing  in  1942,  a  detail  of  the  Metropolitan 
District  Police  has  been  stationed  in  the  Administration  Building  at  Winsor  Dam. 
The  Commission  continued  and  practically  completed  its  reforestation  pro- 
gram, and  fire  lanes  were  kept  clear  above  the  flow  line  of  Quabbin  Reservoir. 
Various  areas  of  hurricane-fefled  pine  and  hardwood  have  been  cleared  to  reduce 
the  fire  hazard.  Some  work  was  done  in  1945  on  the  control  of  gypsy  moth 
infestations  on  the  so-called  Prescott  Peninsula.  The  three  boats  of  the  Com- 
mission, the  Enfield,  Greenwich  and  Dana,  were  in  use  on  the  Reservoir  for  the 
transportation  of  workmen  of  the  labor  force,  for  fire  protection  and  other 
duties.  The  Air  Force,  in  the  late  spring  of  1943,  added  to  its  fleet  of  boats 
on  the  Reservoir  a  forty-two-foot  fire  boat  completely  equipped  with  pumps  and 
forest  fire-fighting  equipment  and  maintained  the  same  during  the  season  of  open 
water.  In  addition,  detachments  were  furnished  by  the  Air  Forces  during  the 
dry  periods  for  fire-fighting.  At  the  Commission's  request,  the  Air  Force,  in 
1944,  secured  additional  fire-fighting  equipment  for  the  protection  of  the  target 
areas.  This  equipment  includes  dual-wheeled  fire  trucks,  auxihary  pumpers, 
several  thousand  additional  feet  of  hose  and  an  amphibious  jeep.  This  last  piece 
of  equipment  is  particularly  adapted  for  fires  on  the  numerous  islands  of  the 
reservoir  and  makes  accessible  for  fire  fighting  the  whole  shore  line  of  the  reser- 
voir. In  addition,  during  the  season  of  fire  hazard,  the  Air  Force  has  stationed 
an  observer  in  the  tower  on  Quabbin  Hill.  In  1945,  negotiations  were  instituted 
by  the  Commission  with  officials  at  Westover  Field  relative  to  claims  for  dam- 
ages arising  from  fires  on  the  watershed  in  the  previous  year  due  to  bombing. 
These  claims  are  stiU  in  process  of  settlement. 

The  Commission  continued  its  force  of  local  labor  for  the  removal  of  bodies 
to  Quabbin  Park  Cemetery  and  outside  cemeteries.  A  total  of  5,761  bodies  were 
removed  and  this  work  was  completed  on  October  4,  1944. 

The  Commission  completed  the  two-way  radio  system  centering  in  the  fire 
lookout  town  on  Quabbin  Hill,  which  has  made  it  possible  to  directly  contact 
by  air  the  Metropolitan  District  Commission's  office  building  at  20  Somerset 
Street,  Boston,  as  well  as  Sudbury  and  Wachusett  dams  and  Shaft  S  of  Quabbin 
Aqueduct.  Mobile  units  installed  in  the  work  boat  and  patrol  boat  on  Quabbin 
Reservoir  and  in  six  cruising  cars,  transferred  to  the  Metropolitan  Police,  pro- 
vide a  system  for  constant  communication  covering  the  aqueducts  and  the 
Quabbin  Reservoir  area. 
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In  1943,  the  Commission  requested  the  abandonment  of  about  17  miles  of 
town  and  county  roads  within  the  area  of  the  Ware  River  Watershed  upon  which 
there  were  no  buildings  remaining.  These  will  be  kept  usable,  however,  to  pro- 
vide additional  protection  from  forest  fires. 

Flood  Protection 

The  Quabbin  Aqueduct  carried  aM^ay  the  crest  of  two  flood  flows  in  1944. 
In  June,  there  was  a  heavy  rainfall  on  the  watershed  reaching  a  maximum  of 
11.82  inches  in  Hubbardston  in  a  24-hour  period,  which  created  sudden  high 
water.  The  Barre  Wool  Combing  Company  at  the  time  had  under  construction 
a  new  dam  and  the  prompt  operation  of  the  Intake  at  Shaft  8  removed  the 
possibiht}^  of  all  damage.  Lower  down  on  the  river  in  Ware,  while  there  was 
high  water,  no  damage  was  suffered  by  any  manufacturing  plant.  The  warning 
of  the  Weather  Bureau  gave  ample  time  to  prepare  for  the  hurricane  of  Sep- 
tember 14.  The  Aqueduct  proved  ample  to  carry  the  high  flow.  The  property 
under  the  control  of  the  Commission  suffered  no  serious  damage.  The  wind 
damage  did  not  approach  that  of  the  1938  storm  and  no  extensive  areas  of 
woodland  were  affected,  although  the  rainfall  reached  a  maximum  of  7.84  inches 
in  a  24-hour  period.  For  further  details  see  the  attached  report  of  the  Chief 
Engineer. 

The  Commission  conferred  on  several  occasions  in  1943  relative  to  a  flood 
control  reservoir  at  Barre  Falls,  Massachusetts,  approximately  6  miles  above 
the  intake  of  the  Commission  at  Coldbrook,  as  provided  by  Chapter  724  of  the 
76th  Congress  of  the  United  States,  3rd  Session.  The  Commission  also  went 
to  Springfield  and  conferred  personally  with  the  Honorable  Charles  R.  Clason, 
Congressman,  relative  to  the  use  of  the  Ware  River  by  the  Commission  and  the 
possible  effect  of  a  floor  control  reservoir  above  the  Intake  Works  of  the  Com- 
mission at  Shaft  8  of  the  Quabbin  Aqueduct.  The  Commission  also,  conferred 
■  with  the  engineers  from  the  District  Office  of  the  United  States  Army  Engineers, 
in  Providence,  Rhode  Island,  with  a  view  to  protecting  the  interests  of  the  Com- 
monwealth by  ensuring  the  cooperation  of  that  office  with  the  Commission  in 
the  preparation  of  its  plans  for  the  Barre  Falls  dam  and  reservoir. 

Wachusett  Watershed  Protection 

The  Commission,  under  WPA  agreements,  under  the  provisions  of  Chapters 
286  and  287  of  t939,  has  furnished  the  materials  and  engineering  for  the  con- 
struction of  sewerage  systems  in  Rutland  and  Holden.  The  Holden  system  was 
completed  and  accepted  by  the  Town  on  November  2,  1943,  and  the  Rutland 
system  on  September  17,  1945.  The  main  Rutland-Holden  trunk  sewer  was 
continued  in  operation  to  divert  into  the  Worcester  sewerage  system  the  sewage  of 
the  United  States  Veterans'  Hospital,  of  the  State  Sanatorium  in  Rutland  and 
of  the  towns  of  Holden  and  Rutland.  Further  studies  for  the  protection  of  the 
Wachusett  Watershed  were  continued,  particularly  for  diverting  the  sewage  of 
the  toAvns  of  West  Boylston  and  Boylston  from  the  Watershed. 

Htjltman  Aqueduct 

The  pressure  aqueduct,  constructed  by  the  Commission  to  bring  the  supply 
fi-om  the  Wachusett  Aqueduct  Terminal  Chamber  to  the  District,  was  named 
the  Hultman  Aqueduct  in  memory  of  the  late  Eugene  C.  Hultman.  The  con- 
struction of  this  aqueduct  was  continued  under  the  provisions  of  Chapter  501 
of  1938.  The  federal  grant,  acceptance  of  which  was  authorized  under  this 
legislation,  amounted  to  a  total  of  slightly  more  than  $7,073,000.  In  October, 
1940,  the  aqueduct  was  sufficiently  completed  so  that  it  was  possible  to  open 
it  for  the  introduction  of  water  from  the  Quabbin  supply.  The  Commission, 
being  of  the  opinion  that  the  occasion  was  worthy  of  note  and  regarding  it  as 
important  to  the  Metropolitan  District  as  was  the  introduction  of  the  Cochit- 
uate  water  in  1849  to  the  City  of  Boston,  arranged  for  a  dedication  on  October 
23,  by  His  Excellency,  Governor  Leverett  Saltonstall.    The  program  included 
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an  inspection  of  the  work  at  Quabbin  Reservoir,  the  Ware  River  Intake  Works 
of  Quabbin  Aqueduct,  and  the  Pressure  Aqueduct  Intake  Works  at  Southbor- 
ough.  After  starting  the  flow  in  the  aqueduct,  tlie  inspection  continued  to  the 
gatehouse  at  Norumbega  Reservoir  in  Newton  where  hmcheon  was  served. 
Addresses  were  dehvered  by  Chairman  Hultman,  Governor  Saltonstall,  Mayor 
Maurice  J.  Tobin  of  Boston,  and  Federal  PWA  Administrator  John  M.  Carmody. 

City  Tunnel 

The  Commission  completed  its  Hultman  Aqueduct  to  a  point  of  connection 
with  the  Weston  Aqueduct  supply  mains  near  the  Charles  River  and  to  a  shaft 
near  the  river  from  which  the  supply  will  be  carried  to  Chestnut  Hill  by  a 
pressure  tunnel  in  the  deep  bedrock  under  the  District,  known  as  the  City  Tun- 
nel. This  extension  must  be  completed  in  order  for  the  Water  District  to  reap 
the  full  benefit  of  adequate  capacity  to  the  center  of  distribution  at  Chestnut 
Hill  and  of  the  full  pressure  which  will  eliminate  the  necessity  for  pumping  to 
the  Southern  High  Service  and  the  reliance  upon  old  and  inadequate  pumping 
equipment.  This  Southern  High  Service  supplied  many  important  Army  and 
Navy  installations  and  war  industries  and  the  Commission  exhausted  every 
effort  to  remedy  the  critical  situation  by  obtaining  federal  authority  and  assis- 
ance  to  proceed  during  the  War  with  the  construction  of  the  City  Tunnel.  In 
spite  of  recommendations  from  His  Excellency  Governor  Leverett  Saltonstall, 
the  Department  of  Public  Health,  Fire  Chief  Pope  of  the  Boston  Fire  Depart- 
ment, General  Terry  of  the  First  Corps  area  and  from  Chief  of  Staff  John  S. 
Barleon  of  the  First  Naval  District  Headquarters,  and  in  spite  of  the  endorse- 
ment of  Regional.  Director  Walter  H.  Wheeler  of  the  War  Production  Board, 
the  Commission,  after  continuing  its  efforts  until  late  in  1942,  was  advised  that 
the  Federal  Works  Agency  would  not  approve  the  project,  as  it  was  not  con- 
sidered essential  to  the  War  effort. 

The  Commission's  forces  spent  a  great  deal  of  time  in  studies  and  designs 
intended  to  shorten  the  time  of  construction  of  the  tunnel  by  the  closer  spacing 
of  shafts.  It  has  now  completed  its  plans  for  the  construction  along  the  lines 
originally  proposed  and  will  proceed  to  complete  the  work  as  soon  as  funds  are 
made  available. 

In  addition  to  the  City  Tunnel,  its  extension  to  serve  also  the  Northern  High 
Service,  a  new  distributing  reservoir  in  the  Blue  Hills  and  other  projects  were 
included  in  a  list  of  post-war  projects  for  which  preliminary  studies  have  been 
undertaken  in  cooperation  with  the  Emergency  Public  Works  Commission,  as 
provided  in  Chapter  517  of  the  Acts  of  1943. 

Real  Estate  Acquisitions 

The  Commission  has  acquired  for  reservoir  and  construction  purposes  and 
sanitary  protection  in  the  Swift  River  watershed  a  total  to  date  of  approxi- 
.  mately  80,949  acres  of  land;  for  sanitary  protection  and  construction  purposes 
in  the  Ware  River  watershed,  a  total  of  about  21,097  acres;  and  for  construc- 
tion purposes  along  the  line  of  the  Hultman  Aqueduct,  563  acres.  Areas  leased 
to  the  Northeastern  Timber  Salvage  Administration  were  released  to  the  Com- 
mission and  the  logs  removed  from  the  ponds. 

WiNSOR  Memorial 

A  memorial  to  former  Chief  Engineer  Frank  E.  Winsor  was  dedicated  on  June 
17,  1941'.  It  is  located  on  a  promontary  alongside  the  road  overlooking  the 
reservoir  and  Winsor  Dam,  and  consists  of  a  granite  marker  supporting  a  bronze 
bas-relief  of  Mr.  Winsor. 

Litigation 

The  office  of  the  Attorney  General  represented  the  Commission  in  the  trials 
of  various  petitions  brought  against  the  Commission  for  damages  occasioned 
by  takings  as  well  as  proceedinge  in  the-  Bills  in  Equity  brought  by  the  Arthur 
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A.  Johnson  Company  and  the  Benjamin  Foster  Company  relative  to  their  claims 
for  the  construction  of  Qiiabbin  Dike  and  Winsor  Dam,  respectively. 

In  1943,  all  matters  arising  from  Contract  81  with  M.  F.  Gaddis,  Inc.,  and 
the  Employers  Liability  Assurance  Corporation,  Ltd.,  their  surety,  were  closed 
and  upon- the  payment  of  §1,000.00  withheld  by  the  Commission,  said  payment 
being  authorized  in  writing  by  the  Attorney  General,  and  releases  being  duly 
received  by  the  Commission,  this  comphcated  matter  was  closed. 

In  1944,  the  petition  of  the  Ludlow  Manufacturing  Associates  was  tried  before 
a  jury  in  the  Superior  Court  for  Hampden  County,  Springfield,  Massachusetts, 
and  a  verdict  was  returned  by  the  jury  in  the  sum  of  $239,582.90.  This  case 
is  still  pending  as  exceptions  were  taken  by  the  Petitioner  for  adjudication  by 
the  Supreme  Judicial  Court. 

The  Supreme  Judicial  Court  of  the  Commonwealth  handed  down  an  Opinion 
on  May  7,  1945,  in  favor  of  the  Commonwealth  in  the  case  of  Benjamin  Foster 
vs.  Commonwealth  of  Massachusetts  acting  through  its  Metropolitan  District 
Water  Supply  Commission.  The  case  had  been  taken  to  said  Court  on  Excep- 
tions. 

The  Supreme  Judicial  Court  of  the  Commonwealth  on  May  7,  1945,  handed 
down  its  decision  in  the  petition  of  Arthur  A.  Johnson  Corporation  vs.  Com- 
monwealth of  Massachusetts,  acting  through  the  Commission.  This  decision 
upheld  the  finding  of  the  Superior  Court  in  favor  of  the  Commission. 

Contracts 

During  the  six  fiscal  years,  the  Commission  executed  47  contracts  for  con- 
struction work  and  for  the  furnishing  of  equipment.  See  the  accompan^dng 
report  of  the  Cliief  Engineer  for  details.  The  Commission  also  executed  on 
May  1,  1945,  a  contract  with  the  New  England  PoAver  Company  for  the  sale 
to  that  company  of  electricity  to  be  generated  at  the  Winsor  Dam  Outlet  Works, 
upon  completion  of  the  installation  of  power  generating  equipment. 

Special  Investigation 

Under  the  provisions  of  Chapter  91  of  the  Resolves  of  1941,  the  Commission 
was  represented,  by  its  Chief  Engineer,  on  a  special  commission  to  investigate 
the  use  of  the  new  Metropolitan  supply  bj-  additional  municipalities.  The  pro- 
posals of  the  Commission  resulted  in  the  passage  of  Chapter  543  of  the  Acts 
of  1943,  which  extended  the  limits  of  the  District,  cut  previous  standby  charges 
in  half  and  practically  eliminated  entrance  fees.  The  interest  aroused  led  to 
the  appointment  by  His  Excellency,  Governor  Saltonstall,  of  a  committee  from 
representative  municipalities  in  the  Metropolitan  area  to  study  the  matter  fur- 
ther. These  studies  were  further  promoted  by  His  Excellency,  Governor  Tobin, 
and  resulted  in  the  proposal  to  establish  a  flat  wholesale  rate  of  S40  per  miUion 
gallons  to  all  cities  and  towns  in  the  Metropolitan  area  within  reach  of  the  dis- 
tribution sj^stem,  and  to  provide  for  the  acquisition  by  the  District  of  certain 
local  works  upon  their  abandonment  for  water  supply  purposes.  The  proposals 
of  the  Governor's  committee  were  subsequently  enacted  as  Chapter  587  of  the 
Acts  of  1945. 

Honor  Roll  World  W.a.r  II 

The  roll  of  the  Commission's  employees  who  joined  the  Armed  Forces  in 
World  War  II  contains  the  following  names: 

Albrecht,  George  W.  Brown,  Henry  E. 

Aubey,  Millard  H.  Brown  Kirkwood  B. 

Babier,  Ernest  W.  Bunker,  Ravmond  T. 

*Bartlett,  David  B.  Bussey,  Edward  M. 
Belknap,  Harold  A. 

Bennett,  Kenneth  Callanan,  Charles  M. 

Bhss,  Hay  ward  E.  Calver,  Arthur  W.,  Jr. 

Brown,  Edmund  H.  Carey,  Edmund  T. 
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Carlson,  Oscar 
Chapin,  Sumner  R. 
Chetwynd,  Charles  B. 
Childs,  Felix  J. 
Cifelli,  Flaviano 
Clark,  Vern 
Cobb,  Edwin  B. 
Cole,  Gardner  E. 
Cornell,  Frank  E. 
Cruickshank,  James 
Crumb,  Lloyd  B. 
Cushman,  Frank  M. 
Czaga,  Boleslaw 

Dansereau,  Harold 
Davenport,  Fred  A. 
Davidson,  Warren  E. 
Davis,  Robert  H. 
deLuccia,  Charles  A. 
Delude,  Albert  L.,  Jr. 
Dockham,  Richard 
Donovan,  Frances  G.  (Miss) 
Dorman,  John  W. 
Dyer,  Robert  T.,  Jr. 

Fernald,  Joseph  A. 
Ferenz,  WiUiam 
Fielding,  John  A. 
Fiorini,  Elmer  B. 
Fitzpatrick,  Cornelius  E. 
Fulchino,  Carmine  E. 

Gafney,  James  F. 
Graves,  Frederick  L. 
Green,  Douglas  V. 
Griffin,  Andrew  J. 
Gunning,  Edward 

Hagan,  William  A. 
Harris,  Raymond  C. 
Harrison,  Richard  E. 
Hilly,  William  F. 
Howland,  Norman 
Hudson,  Richard  C. 
Hughes,  Thomas  J. 
Hurd,  Joseph  Allan,  Jr. 

Jacobson,  Carlton  S. 
Johnson,  Herbert  C. 
Johnston,  Robert  S. 

Kelley,  Walter  B. 
Kempt,  Warren 
King,  Gilbert  M. 
King,  Matthew  J. 
Kulig,  Joseph 

*LaFrance,  Henry  A. 
Leighton,  Raymond  W. 


Lewis,  Dale 
Linnekin,  Osborne  R. 
Lufkin,  Alsander 

MacLeod,  James  H. 
Malo,  Theophile  J. 
Marden,  Douglas  W. 
Marshall,  Laurence 
Mason,  Ronald  L. 
Martin,  Lloyd  D. 
Martin,  Richard  H. 
McCabe,  James  J. 
McGuine,  Thomas  J. 
McSweeney,  Richard  B. 
Medowski,  Tadeus 
Meegan,  Edward 
Mossberg,  Roland 

O'Connell,  Paul 
O'Connor,  Harry  N. 
O'Malley,  Charles 
O'Malley,  WiUiam  C. 
0 'Toole,  Joseph    ■ 

Pasanen,  Otto  0. 
Paul,  William  C. 
PhiUips,  Earle  D. 
Pike,  Stuart  D. 
Potter,  William  W. 
Proud,  Ernest  L. 
Prudente,  WiUiam 
Prue,  Francis  L. 

*Quirk,  William  F. 

Radasch,  Paul  E. 
*Reardon,  WUHam  T. 
Rice,  Warner 
Rich,  Charles  J. 
Roberts,  Carlton  N. 
Rockwood,  Arthur 
Rosen,  Bernard  D. 
Rowe,  Francis  G. 
Rusiecki,  Theodore  S. 

Segur,  WiUard 
Skerry,  Clifford 
Stead,  WiUiam  H. 
Southworth,  Edwin  W. 
Spurr,  Jerome  L. 
Stone,  Bernard  W. 
Swanson,  A.  David 
Sullivan,  Donald  M. 
Sullivan,  Robert  P. 

Tedford,  Ralph  W. 
Thornton,  Donald 
Thornton,  EUiott 
Trela,  Stanley 
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*Trowt,  William  A.  Vertic,  John  J. 

Urban,  Walter  Weaver,  Lester  R. 

Urlass,  Charles  K.  Warren,  Richard  G. 

White,  Merton  R. 
Vaitikaitis,  Francis  J.  Wiliej-,  Harold  W. 

The  supreme  sacrifice  was  made  by  those  whose  names  are  marked  with  an 
asterisk,  which  indicates  a  gold  star. 


Financial 

Appended  hereto  is  a  statement  of  the  Commission's  expenditures  and  dis- 
bursements for  the  last  six  fiscal  years  and  from  the  date  of  its  appointment. 

Under  the  provisions  of  Chapter  541  of  the  Acts  of  1943,  the  Commission 
submitted  to  the  Budget  Commissioner  estimated  expenditures  for  allotment 
periods  for  the  fiscal  years  commencing  with  1943. 

Reports 

The  reports  of  the  Chief  Engineer  which  have  been  appended  to  the  Com- 
mission's reports  for  each  of  the  six  fiscal  years  ending  November  30,  1940,  1941, 
1942,  1943,  1944,  and  June  30,  1945,  have  been  similarly  abbreviated  for  the 
purpose  of  publication  and  the  combined  report  is  appended  hereto. 

Some  of  the  earlier  of  the  six  annual  reports  were  submitted  to  the  General 
Court  over  the  signature  of  members  of  the  Commission  who  have  since  died 
or  vv'hose  term  has  expired.  The  last  of  the  six  reports  was  submitted  to  the 
General  Court  over  the  signatures  of 

WILLIAM  T.  MORRISSEY,  Chairman 
EDWARD  J.  IvELLEY,   Associate  Commissioner 
CHARLES  H.   BROWN,  Associate  Commissioner 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen: — The  following  is  a  report  of  the  engineering  department  for 
the  six  fiscal  years  ending  November  30,  1940,  1941,  lti42,  1943  and  1944,  and 
June  30,  1945.  There  are  included  certain  statistical  and  other  data  covering 
the  complete  calendar  years. 

All  important  items  of  construction  in  the  Quabbin  Reservoir  area  and  along 
the  Quabbin  Aqueduct  and  the  new  pressure  aqueduct,  recently  named  the  Hult- 
man  Aqueduct,  as  far  as  the  Charles  River  have  been  completed.  Minor  items 
on  which  miscellaneous  work  is  continuing  include  the  reforestation  of  the 
Quabbin  Reservoir  watershed  lands,  seasonal  clearing  ahead  of  the  rising  water 
level,  access  roads,  fire  lanes,  fencing,  and  the  hydro-electric  power  plants  at 
Winsor  Dam  and  at  Quabbin  Aqueduct. 

That  portion  of  the  Quabbin  Reservoir  construction  consisting  of  cemetery 
relocation  was  completed  September  14,  1943.  Pending  the  completion  of  all 
the  construction  works,  the  various  completed  portions  have  been  maintained 
and  operated. 

Progress  was  made  on  the  record  plans  of  the  completed  work.  Designs  were 
practically  completed  for  extending  the  Hultman  Aqueduct  to  Chestnut  Hill 
by  means  of  a  deep  rock  tunnel  from  the  shaft  which  was  sunk  at  the  Charles 
River  marking  the  easterly  end  of  that  portion  completed  in  1941  with  Federal 
aid;  and  during  the  early  war  years,  upon  the  advice  of  the  Federal  Works 
Agency  representative,  the  designs  were  altered  to  include  three  additional  shafts 
in  Newton  in  order  to  hasten  the  construction  and  eliminate  the  necessity  of 
pumping  at  Chestnut  Hill  Reservoir.  However,  none  of  this  tunnel  construction 
was  done  on  account  of  the  failure  to  receive  Federal  approval  which  was  neces- 
sary under  war  conditions.  This  failure  necessitated  further  modifications  in 
the  tunnel  design,  and  the  plans  and  specifications  for  this  extension  are  now 
ready  for  advertisement,  although  the  present  post-war  conditions  point  to  a 
much  higher  cost  than  originally  provided  for. 

On  October  30,  1941,  the  Legislature  authorized  the  Commission  to  design 
and  construct  five  projects  to  provide  for  sewage  disposal  needs  of  the  north 
and  south  Metropolitan  Sewerage  Districts.  Commencing  in  1942  work  has 
been  in  progress  on  the  designs  and  preparation  of  plans,  particularly  for  the 
proposed  sewage  treatment  plant  on  the  South  Metropolitan  System  at  Nut 
Island. 

Organization 

Stanley  M.  Dore,  Assistant  Chief  Engineer,  continued  to  act  as  deputy  chief. 
He  also  carried  out  important  assignments  in  the  collection  and  presentation  of 
data  in  connection  with  contractors  damage  claims.  Walton  H.  Sears  continued 
as  Mechanical  Engineer,  in  charge  of  designs  and  specifications  for  plant  and 
equipment.  He  completed  special  assignments  in  connection  with  water  diver- 
sion damage  claims.  Charles  L.  Coburn  continued  as  Principal  Designing  Engi- 
neer until  his  resignation  January  26,  1942.  Lawrence  M.  Gentleman  continued 
as  Associate  Civil  Engineer,  except  for  a  period  of  war  work,  April  26,  1941, 
to  February  14,  1944,  in  charge  of  the  detail  work  on  design  and  contract  and 
working  drawings. 

William  W.  Peabody  continued  as  Division  Engineer  in  charge  of  the  Quabbin 
Reservoir  and  Aqueduct  Division,  and  after  August  10,  1942,  of  the  entire  field 
organization  under  the  Reservoir  and  Aqueduct  Division.  He  retired  from  the 
service  of  the  Commission  December  15,  1944.  Coleman  C.  McCuUy  continued 
as  Division  Engineer,  in  charge  of  the  Wayland-Weston  Division  until  its  dis- 
continuance, and  his  resignation  from  the  service,  April  30,  1941.    Frederick  W. 


Looking  Across  Winsor  Dam  from  the  East  Abutment 


WiNSOR  Dam  Spillway 
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Gow  continued  as  Division  Engineer,  in  ciaarge  of  the  Southborough-Framing- 
ham  Division  until  its  discontinuance  October  IS,  1940,  then  in  charge  of  the 
City  Tunnel  Division  until  its  discontinuance  on  August  10,  1942,  following 
which  he  temporarily  succeeded  the  late  Samuel  E.  Killam  as  Director  and  Chief 
Water  Supply  Engineer  of  the  Water  Division  of  the  Metropolitan  District 
Commission.  Since  liis  recall,  December  1,  1944,  he  has  continued  as  Division 
Engineer  in  charge  of  the  Reservoir  and  Aqueduct  Division. 

The  following  consultmg  engineers  were  employed  from  time  to  time  by  the 
Commission;  diaries  T.  Main,  Inc.,  Boston;  Metcalf  &  Eddy,  Boston;  the  late 
Samuel  M.  Ellsworth,  Boston;  James  F.  Sanborn,  New  York;  Greely  &  Han- 
son of  Chicago  and  others. 

The  assigmnent  of  employees  under  the  direction  of  the  Chief  Engineer  at 
the  end  of  each  of  the  last  six  fiscal  years  was  as  follows: 

Nov.30      Nov.  30      Nov.  30      Nov.30      Nov.  30     June  30 
19-40  1941  1942  1943  1944  1945 

Headquarters    Office,    Designing    Division, 

20    Somerset    St.,    Boston       .  .  .      G7  38  29  29  37  37 

Reservoir  and  Aqueduct  div. 

Administration    Bldg.    at   "Winsor    Dam, 

Belchertown 51  36  13  18  21  20 

"Ware  River  IntaJie  Building,  Coldbrook     23  23  18  18  11  11 

City    Tunnel    Office,    107     Charles    St., 

Auburndale        .  .  .  .  .     72  43  30  22  23  23 

W'ayland-Weston     Division  .  .  .55  —  —  —  —  — 


Total     Engineering     Force  .  .  .   268  140  90  87  92  91 

Headquarters  Office 

Watershed  Real  Estate.  Reports  and  recommendations  to  the  Commission 
were  continued  with  respect  to  the  purchase  of  real  estate  for  Quabbin  Reservoir 
and  for  the  sanitary  protection  of  the  Swift  and  Ware  River  watersheds.  The 
total  acquired  to  June  30,  1945,  for  Quabbin  Reservoir,  including  the  General 
Taking  of  74,886  acres,  is  80,949  acres,  distributed  as  shown  in  the  following 
tabulation : 

LOCATION   OF   REAL   ESTATE   ACQUIRED   FOR   QUABBIN   RESERVOIR 
(Title   vested   in    Commonwealth) 
Barre 22  Pelham 


Belchertown 
Hardwick     . 
New    Salem 
Orange 


4,841  Petersham 

5,375  Shutesbury 

29,786  Ware    . 

55  Wendell 


6,925 

20,851 

4,516 

8,201 

377 


Of  this  total  settlements  have  been  secured  covering  79,227  acres.  The  total 
acquired  for  the  Ware  River  watershed  protection  is  21,097  acres,  of  wiiich  settle- 
ments have  been  secured  covering  19,814  acres. 

An  appended  table  shows  all  the  real  estate  taking  plans  prepared  and  filed 
to  date  covering  the  entire  Quabbin  and  Ware  development.  An  accompany- 
ing table  shows  the  readjustment  of  town  and  county  lines. 

Hultman  Aqueduct  Real  Estate.  Of  a  total  of  563  acres  of  land  taken  in 
fee  and  easement  for  the  purposes  of  the  Hultman  Aqueduct,  including  the  City 
Tunnel,  settlements  have  been  secured  covering  560  acres. 

Water  Diversion  Claims.  The  preparation  of  data  was  continued  for  use  of 
attorneys  in  water  diversion  cases.  Assistance,  including  testimony  of  the  Chief 
Engineer  and  others,  was  rendered  in  the  defense  of  the  last  of  these  suits  that 
was  brought  by  the  Ludlow  Manufacturing  Associates,  in  Hampton  County, 
November  16  to  December  14,  1944. 

Contract  Damage  Claims.  The  preparation  of  data  was  continued  for  use 
of  attorney  in  the  suit  brought  by  the  Arthur  A.  Johnson  Corp.,  and  also  in  a 
suit  brought  by  the  Benjamin  Foster  Co.  in  September,  1940. 

The  final  opinion  of  the  Supreme  Judicial  Court  of  Massachusetts  in  the  John- 
son suit  was  delivered  March  30,  1945,  and  overruled  the  exceptions  taken  by 
the  petitioner  to  the  Superior  Court  decision  in  favor  of  the  Commonwealth 
made  April  7,  1941,  which  decision  completely  exonerated  the  Commission  of 
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any  allegation  of  "constructive  fraud"  and  found  no  breach  of  warranty  through 
concealment  of  information  in  its  possession  as  to  the  nature  of  the  subsoil  in 
borrow  pits  for  the  Quabbin  Dike.  The  following  quotation  is  from  the  Court's 
final  decision:  "He  found  that  there  was  no  breach  of  any  express  or  implied 
warranty,  and  that  neither  the  commission  nor  any  of  its  representatives  made 
any  false  representation  or  concealed  any  information  whereby  the  petitioner 
was  deceived  or  defrauded.  *  *  *  The  judge  found  that  these  plans  and  the 
shovel  cuts  as  well  furnished  full  information  that  the  overburden  was  a  glacial 
till  containing  boulders  and  that  the  excavation  would  be  fairly  difficult,  and 
that  the  difficulty  experienced  by  the  petitioner  in  excavating  the  area  was  due 
to  the  presence  of  boulders  in  the  glacial  till  and  not  to  the  fact  that  the  term 
hardpan  did  not  appear  on  the  plans.  It  would  almost  seem  to  be  common 
knowledge  that  the  excavation  of  glacial  till  of  the  character  revealed  by  the 
shovel  cuts  in  this  area  would  not  be  easy." 

The  final  opinion  of  the  Supreme  Judicial  Court  of  Massachusetts  in  the  Fos- 
ter suit  was  delivered  May  7,  1945,  and  completely  upheld  the  contentions  of 
the  Commission  as  to  the  interpretation  of  the  contract  provisions  giving  the 
engineer  control  over  the  work.  The  following  quotation  from  the  Court's  opin- 
ion summarizes  the  matter:  "The  problems  of  the  desirable  degree  of  imper- 
viousness  of  the  core  and  of  the  thickness  and  the  fineness  of  material  required 
to  produce  that  degree  of  imperviousness  and  where  that  material  could  be 
obtained  in  proper  quantity  and  proportion  were  strictly  engineering  problems 
which  under  the  contract  were  to  be  solved  by  the  engineers.  For  a  court  to 
substitute  its  own  lay  opinions  on  such  matters,  however  well  it  may  think  itself 
informed  through  evidence,  for  the  opinion  of  the  engineers  in  the  field  to  whom 
the  parties  have  entrusted  such  decisions  would  be  directly  contrary  to  the  terms 
of  the  contract  and  in  the  long  run  likely  to  produce  unsound  results."  Fur- 
thermore, since  fraud  was  claimed  in  connection  with  the  Engineer's  decisions,  it 
should  be  noted  that  the  opinion  stated:  "There  is  no  finding  that  any  of  the 
decisions  complained  of  was  arbitrary,  capricious,  or  tainted  by  compulsion  or 
fraud." 

Record  Drawings.  Record  drawings  were  completed  of  the  Spot  Pond  bypass, 
Fells  Reservoir  enlargement.  Western  Aqueduct  siphons,  Assabet  Bridge  lining, 
Rutland-Holden  trunk  sewer,  Holden  sewer  system,  Rutland  Sewer  system, 
Quabbin  Aqueduct  except  real  estate,  and  Norumbega  Reservoir.  Work  on  the 
record  drawings  of  the  Hultman  Aqueduct  was  practically  discontinued  after 
V-E  day  to  aUow  the  force  to  concentrate  on  plans  for  post-war  construction. 

Hydrographic  Data.  Gaging  stations  were  continued  in  cooperation  with 
the  United  States  Geological  Survey  on  the  Ware  River  at  Colebrook,  on  the 
East  Branch  of  the  Swift  River  at  the  regulating  dam,  on  the  Connecticut  River 
at  Thompsonville,  Connecticut,  and  on  the  Chicopee  River  at  Indian  Orchard; 
last  gaging  station  replaces  that  at  Bircham  Bend  which  was  destroyed  by  the 
flood  of  September,  1938. 

Contracts  and  Specifications 

Plans  and  specifications  were  prepared  for  the  following  contracts  which  were 
executed  during  the  six  fiscal  years.  That  portion  of  the  work  indicated  as  being 
done  under  PWA  contracts  was  included  under  two  Federal  grants,  PWA  Docket 
No.  Mass.  1520-F,  Mass  State  Project  D-202,  and  PWA  Docket  No.  Mass. 
io51-F,  Mass  State  Project  D-208: 

Contract  67,  a  PWA  contract,  for  improving  the  access  road  to  Shaft  9  of 
Quabbin  Aqueduct  in  the  Town  of  Barre.  Six  bids  were  received  Auguct  8, 
1940,  ranging  from  $1,546.61  to  $2,000.00.  The  contract  was  executed  August 
27,  with  George  E.  Duteau,  Springfield,  Mass.,  the  lowest  bidder. 

Contract  83-A,  a  PWA  contract,  for  electric  work  in  connection  with  altera- 
tions in  the  Spot  Pond  Pumping  Station,  required  in  connection  with  the  Spot 
Pond  By-Pass  in  the  Town  of  Stoneham.    Five  bids  were  received  September 
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5,  1940,  ranging  from  $1,048.00  to  $2,335.00.  The  contract  was  executed  Sep- 
tember 20,  with  the  John  J.  Reddington  Electric  Service  Company,  Boston, 
Mass.,  the  lowest  bidder. 

Contract  84,  a  PWA  contract,  for  constructing  the  head  house  at  Shaft  4  of 
the  Southborough  Tunnel  to  house  the  six  72-inch  Dow-disc  operating  valves 
on  the  new  pressure  aciueduct.  Five  bids  were  received  September  12,  1940, 
ranging  from  §104,986.53  to  $125,616.40.  The  contract  was  executed  September 
18,  with  John  F.  Griffin  Co.,  Cambridge,  Mass.,  the  lowest  bidder. 

The  tunnel  unwatering  pump  chamber  at  the  bottom  of  the  shaft  is  designed 
to  use  the  same  900  H.P.  motor  as  is  used  for  a  similar  purpose  at  the  bottom 
of  Shaft  1  of  Quabbin  Aqueduct. 

Contract  94,  a  PWA  contract,  for  sinking  a  caisson  to  sound  ledge  for  the 
Charles  River  shaft  of  the  pressure  aqueduct,  Shaft  5,  in  the  Town  of  Weston. 
Thirteen  bids  were  received  February  5,  1940,  ranging  from  $215,548.45  to 
$390,267.50.  Four  were  from  New  York  contractors,  one  from  Pennsylvania, 
one  from  New  Jersey  and  the  remainder  from  Massachusetts.  The  contract 
was  executed  February  20,  with  John  MacDonald  Construction  Company,  New- 
ton, Mass.,  the  lowest  bidder. 

Contract  96,  a  PWA  contract,  for  constructing  a  chlorine  storage  house  and 
appurtenances  and  furnishing  and  installing  emergency  chlorine  equipment  at 
Norumbega  Reservoir  in  the  Town  of  Weston.  Twentv  bids  were  received  Feb- 
ruary 1,  1940,  ranging  from  $48,387.00  to  $76,357.00.  the  contract  was  executed 
April  5,  with  the  Chandler  Construction  Company,  Boston,  Mass.,  the  lowest 
bidder. 

Contract  97,  a  PWA  contract,  for  furnisliing  a  Diesel  engine-driven  pumping 
unit  for  Bear  Hill  Service  at  the  Spot  Pond  Pumping  Station.  Five  bids  were 
received  March  21,  1940,  ranging  from  $14,236.00  to  $17,077.77.  The  contract 
was  executed  April  22,  with  Ralph  P.  Hall,  Inc.,  Boston,  Mass.,  the  lowest  bidder. 

Contract  99.  A  PWA  contract,  for  enlarging  the  Fells  Distribution  Reservoir 
of  the  Northern  High  Service  in  the  Town  of  Stoneham  and  cities  of  Maiden 
and  Melrose.  Eleven  bids  were  received  December  21,  1939,  ranging  from 
$134,380.93  to  $199,156.85,  all  from  Massachusetts  contractors  except  one  from 
New  Jersey.  The  contract  was  executed  January  9,  1940,  with  the  Middlesex 
Construction  Company,  Framingham,  Mass.,  the  lowest  bidder. 

Contract  101,  a  PWx\  contract,  for  bronze  tablets  marking  structures  built 
under  the  Federal  loan  in  the  towns  of  Barre,  Belchertown,  Marlborough,  Ware, 
West  Boylston  and  Weston.  Three  bids  were  received  January  11,  1940,  rang- 
ing from  $397.68  to  $1,094.17.  The  contract  was  executed  January  30,  with 
the  Dimond-Union  Bronze  Works,  Boston,  Mass.,  the  lowest  bidder. 

Contract  102,  a  PWA  contract,  for  alterations  to  property  of  the  Commission, 
formerly  known  as  the  Sauer  House  in  Belchertown,  near  the  Administration 
Buildings.  Nine  bids  were  received  June  6,  1940.  This  contract  consisted  of 
four  items:  Item  1,  for  linoleum,  $80.50,  executed  August  3,  with  the  Sprmg- 
field  Floor  Covering  Center,  Springfield;  Item  2,  for  plumbing,  $615.00,  executed 
July  II,  with  R.  G.  Harrington,  Ware;  Item  3,  for  heating,  $578.00,  executed 
July  11,  wuth  The  Mutual  Plumbing  and  Heating  Company,  Amlierst;  Item  4, 
for  electrical  work,  $251.00,  executed  August  3,  with  the  Springfield  Electrical 
Company,  Inc.,  Springfield,  each  bidder  the  lowest  for  the  item  in  question. 

Contract  103,  a  PWA  contract,  for  furnishing  a  work  boat  for  use  on  Quabbin 
Reservoir.  Five  bids  were  received  October  10,  1940,  ranging  from  $12,975.00 
to  $16,711.00.  The  contract  was  executed  October  25,  with  the  .Quincy  Adams 
Yacht  Yard,  Inc.,  Quincy,  Mass.,  the  lowest  bidder. 

The  bids  on  this  contract  were  received  as  the  result  of  a  readvertisement. 
Previously  on  September  12,  1940,  four  bids  were  received,  ranging  from  $8,- 
985.00  to  $18,711.00.  The  contract  was  awarded  to  the  lowest  bidder,  who 
defaulted  on  his  bid  bond;  and  all  other  bids  were  rejected  and  the  contract 
readvertised. 


Contract  74.     Constructing  the  Connection  between  Uptake  Shaft  4 
AND  THE  Cut  and  Cover  Aqueduct 


Contract  94.    Sinking  Caisson  for  Charles  River  Shaft,  Hultman 

Aqueduct 
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This  46-foot  boat,  the  "Enfield",  was  designed  in  cooperation  with  Marine 
Architect  George  Owen  of  the  Massachusetts  Institute  of  Technology  for  a  top 
speed  of  12  statute  miles  per  hour 

Contract  105,  a  PWA  contract,  for  furnishing  and  instaUing  Hghtning  pro- 
tection systems  on  the  Commission's  Buildings  in  the  towns  of  Barre,  Belcher- 
town,  Hardwick,  Marlborough,  Rutland,  Southborough,  Weston  and  West  Boyl- 
ston.  Four  bids  were  received  May  29,  1941,  ranging  from  $4,135.00  to  $9,420.00. 
The  contract  was  executed  Jime  4,  with  the  Boston  Lightning  Rod  Company  of 
Boston,  Mass.,  the  lowest  bidder. 

Contract  106,  a  PWA  contract,  for  improvement  of  access  roads  in  the  Quab- 
bin  Reservoir  area  in  the  towns  of  Hardwick,  Petersham,  New  Salem  and  Belch- 
ertown.  Five  bids  were  received  May  16,  1940,  ranging  from  $28,298.71  to 
$38,562.39.  The  contract  was  executed  June  5,  with  A.  R.  Montuori  &  Co., 
Fitchburg,  Mass.,  the  lowest  bidder. 

Contract  107,  a  PWA  contract,  for  constructing  buildings  on  Quabbin  Hill 
in  the  town  of  Ware.  Two  bids  were  received  November  7,  1940,  for  $71,165.00 
and  $81,141.00  The  contract  was  executed  December  2,  with  H.  P.  Cummings 
Construction  Company,  Ware,  Mass.,  the  lower  bidder. 

These  buildings  were  designed  in  cooperation  with  Consulting  Architects  Dens- 
more,  LeClear  and  Robbins.  The  main  building  houses  the  two-way  radio 
equipment  connected  by  direct  wire  from  the  administration  building.  It  in- 
cludes a  tower,  extending  to  a  height  of  81  feet  above  the  summit,  which  sup- 
ports the  radio  mast,  provides  a  lookout  for  spotting  fires  in  the  reservoir  areas, 
and  an  observation  point  for  the  general  pubhc.  There  is  also  a  pubhc  toilet 
building  east  of  the  summit  and  conveniently  near  the  Quabbin  Hill  parking 
area. 

Contract  108,  a  PWA  contract,  for  constructing  docking  facilities  consisting 
of  a  utility  wharf  and  ramp,  in  a  protected  bay  at  the  east  end  of  Winsor  Dam 
in  the  Town  of  Ware.  Four  bids  were  received  September  12,  1940,  ranging 
from  $18,117.75  to  $25,100.95.  The  contract  was  executed  September  27,  with 
J.  J.  Callahan,  Boston,  Mass.,  the  lowest  bidder. 

Contract  109,  a  PWA  contract,  for  furnishing  and  installing  a  two-way  radio 
system  for  use  in  the  protection  of  the  District's  watersheds  and  aqueducts  in 
the  towns  of  Ware,  Belchertown,  Pelham,  Barre,  Clinton  and  Southborough. 
Five  bids  were  received,  October  17,  1940,  ranging  from  $20,341.92  to  $28,301.25. 
The  contract  was  executed  October  30,  with  Kenworthy  &  Taylor,  Inc.,  of  Ever- 
ett, Mass.,  the  lowest  bidder. 

The  system  includes  points  of  communication  in  the  building  on  the  summit 
of  Quabbin  Hill,  in  patrol  automobiles  operating  in  the  watershed  area,  at  the 
Ware  River  intake  works,  Wachusett  Dam  and  Sudbury  Dam,  and  permits 
communication  with  the  existing  Metropolitan  District  police  installations  in 
Boston. 

The  equipment  consists  of  five  fixed  stations  in  the  towns  of  Belchertown, 
Ware,  Pelham,  Barre,  Chnton  and  Southborough,  and  nme  mobile  units  com- 
prising six  patrol  cars,  two  boats  and  one  fire  truck. 

Contract  110,  a  PWA  contract,  for  completing  the  excavation  of  the  Charles 
River  Shaft  of  the  new  pressure  aqueduct  in  the  town  of  Weston.  Seven  bids 
were  received  August  29,  1940,  ranging  from  $261,282.57  to  $412,293.00.  All 
were  from  Massachusetts  contractors  except  one  from  Maryland.  The  contract 
was  executed  September  13,  with  C.  &  R.  Construction  Company,  Boston,  Mass., 
the  lowest  bidder. 

Contract  111,  a  PWA  contract,  for  constructing  the  superstructure  of  the 
outlet  works  at  Winsor  Dam  in  the  Town  of  Belchertown.  Six  bids  were  re- 
ceived October  3,  1940,  ranging  from  $47,788.23  to  $62,219.50.  The  contract 
was  executed  October  18,  with  Chandler  Construction  Company,  Inc.,  Boston, 
Mass.,  the  lowest  bidder. 
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Contract  112,  a  PWA  contract,  for  constructing  a  spillway  at  the  top  of  Shaft 
2  of  Quabbin  Aqueduct  in  the  Town  of  Holden.  Twelve  bids  were  received 
August  29,  1940,  ranging  from  $6,671.05  to  $12,768.70.  The  contract  was  exe- 
cuted September  16,  with  the  Wachusett  Engineering  Company,  Inc.,  Fitchburg, 
Mass.,  the  lowest  bidder. 

Contract  113,  for  making  core  borings  for  subsurface  investigations  along  the 
line  of  the  proposed  pressure  tunnel  from  the  Charles  River  Shaft,  in  the  counties 
of  Middlesex,  Norfolk  and  Suffolk.  Six  bids  were  received  July  23,  1940,  rang- 
ing from  $14,839.30  to  $27,918.90.  They  were  from  contractors  in  New  York, 
Pennsylvania  and  Indiana.  The  contract  was  executed  August  6,  with  Riley 
Engineering  and  Drilhng  Company,  Brooklyn,  New  York,  the  lowest  bidder. 

Contract  114,  for  making  core  borings  for  subsurface  investigations  at  addi- 
tional shaft  sites  on  the  line  of  the  proposed  City  Tunnel  in  the  City  of  Newton. 
One  bid  was  received  August  24,  1942,  for  $4,200.00.  The  contract  was  executed 
August  27,  with  B.  F.  Smith  &  Co.,  Inc.,  of  Boston,  Mass.,  the  only  bidder. 

Contract  116,  a  PWA  contract  for  the  construction  of  a  building  for  storage 
and  for  public  toilets  in  Quabbin  Park  Cemetery  in  the  Town  of  Ware.  Five 
bids  were  received  October  17,  1940,  ranging  from  $10,735.00  to  $12,584.00.  The 
contract  was  executed  October  25,  with  Chandler  Construction  Company,  Inc., 
Boston,  Mass.,  the  lowest  bidder. 

This  building  was  designed  in  cooperation  with  the  late  Frederick  Kingsbury, 
Consulting  Architect. 

Contract  118,  for  the  construction  of  stone  masonry  posts  and  walls  and  other 
miscellaneous  work  at  Winsor  Dam  and  Quabbin  Dike  in  the  towns  of  Belcher- 
town  and  Ware.  Two  bids  were  received  October  15,  1942,  for  $4,979.30  and 
$9,459.80.  The  contract  was  executed  October  22,  with  A.  R.  Montuori  of  Fitch- 
burg, Mass.,  the  lower  bidder. 

Contract  119,  for  furnishing  and  setting  two  granite  pjdons,  one  in  the  traffic 
circle  at  each  end  of  Winsor  Dam  in  the  towns  of  Ware  and  Belchertown.  Four 
bids  were  received  April  24,  1941,  ranging  from  $4,588.00  to  $7,900.00.  The 
contract  was  executed  May  13,  with  W.  C.  Canniff  &  Sons,  Inc.,  Boston,  Mass., 
the  lowest  bidder. 

Contract  120,  for  driUing  a  well  for  the  water  supply  of  the  buildings  on  Quab- 
bin Hill  constructed  under  Contract  107  in  the  Town  of  Ware.  Two  bids  were 
received  August  8,  1940,  for  $800.00  and  $1,820.00.  The  contract  was  executed 
August  15,  with  R.  E.  Chapman  Company,  Oakdale,  Mass.,  the  lowest  bidder. 

Contract  124,  ^  PWA  contract,  for  the  construction  of  a  transmission  line 
between  the  Winsor  Dam  Outlet  Works  in  Belchertown  and  the  Utility  Building 
on  the  top  of  Quabbin  Hill,  in  the  Town  of  Ware.  Three  bids  were  received 
January  16,  1941,  ranging  from  $15,142.00  to  $17,940.00.  The  contract  was 
executed  February  3,  with  George  W.  Ellis  Company,  Inc.,  Boston,  Mass.,  the 
lowest  bidder.  The  contract  had  been  previously  advertised  and  bids  opened 
December  5,  1940.  The  same  three  bidders  submitted  bids  ranging  from  $15,- 
697.00  to  $32,152.00,  which  were  rejected  as  being  too  high. 

Contract  125,  for  constructing  in  the  Town  of  Belchertown  on  the  ramp  in 
front  of  the  administration  building  leading  from  the  seaplane  hangar  into 
Quabbin  Reservoir,  a  marine  railway  and  equipment  for  the  launching  and  haul- 
ing out  of  boats  and  seaplanes.  One  bid  was  received  August  21,  1941,  for 
$8,000.00.  The  contract  was  executed  August  25,  with  the  Berke-Moore  Com- 
pany of  Newton,  Massachusetts,  the  only  bidder 

Contract  127,  for  furnishing  and  installing  the  switchboard  equipment  in  the 
District's  Sudbury  Dam  power  plant  m  the  Town  of  Southborough  required  in 
conjunction  with  the  operation  of  the  gate  house  constructed  under  Contract  84. 
Three  bids  were  received  July  17,  1941,  ranging  from  $2,263.00  to  $2,439.00. 
The  contract  was  executed  July  18,  with  A.  C.  Senecal  Co.,  Westboro,  Mass., 
the  lowest  bidder. 
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Contract  129,  a  PWA  contract,  for  constructing  a  drainage  pipe  line  across 
the  pressure  aqueduct  in  the  Town  of  Weston.  Eleven  bids  were  received  Feb- 
ruary 12,  1941,  ranging  from  $475.00  to  $1,447.00.  The  contract  was  executed 
March  6,  with  John  Williams,  Dorchester,  Mass.,  the  lowest  bidder. 

Contract  130,  a  PWA  contract,  for  grading,  loaming  and  grassing  and  the 
improvement  of  access  roads  in  the  vicinity  of  the  pressure  aqueduct  works  in 
the  towns  of  Marlborough,  Southborough  and  Weston.  Five  bids  were  received 
May  t,  1941,  ranging  from  $6,706.61  to  $8,862.98.  The  contract  was  executed 
May  5,  with  the  Lee  Crane  Service,  Inc.,  Boston,  Mass.,  the  lowest  bidder. 

Contract  148,  for  the  sale  and  purchase  of  electric  energy  to  be  developed 
at  Winsor  Dam  in  the  Town  of  Belchertown.  This  contract,  executed  May  1, 
1945,  was  negotiated  with  the  New  England  Power  Company.  Its  principal 
provision  is  for  the  sale  of  electricity  at  the  Outlet  Works  at  22,000  volts,  for 
6.25  mills  per  Kwh.  from  7:00  A.M.  to  11:00  P.M.,, Monday  to  Friday,  inclusive, 
and  during  at  least  seven  hours  on  Saturday. 

Contract  149  (A,  B,  C,  D,  E,  F),  for  furnishing  and  delivering  a  waterwheel, 
generator,  switchgear,  transformer,  substation  and  appurtenances  in  the  Town 
of  Belchertown.    Bids  were  received  May  31,  1945: 

(A)  Two  bids  were  received  for  the  700  H.P.  single-runner  vertical  hydraulic 
turbine,  for  $27,953.00  and  $29,497.00.  The  contract  was  executed  June  25, 
with  S.  Morgan  Smith  Co.,  York,  Pa.,  the  lower  bidder. 

(B)  Three  bids  were  received  for  the  1500  Kva.  2400-volt  generator,  ranging 
from  $17,192.00  to  $17,861.00.  The  contract  was  executed  June  16,  with  the 
Electric  Machinerj'-  Mfg.  Co.,  Minneapohs,  Minn.,  the  lowest  bidder. 

(C,  E,  F)  Two  bids  were  received  for  the  switchgear,  substation  and  storage 
battery  ranging  from  $15,008.00  to  $15,294.36.  The  contract  was  executed 
June  21,  with  the  General  Electric  Co.,  Lynn,  Mass.,  the  lower  bidder. 

(D)  Three  bids  were  received  for  the  1500  Kva.  22000  to  2400-volt  trans- 
former, ranging  from  $4,299.00  to  $4,770.00  The  contract  was  executed  June 
25,  with  the  Erie  Electric  Co.,   Buffalo,  N.  Y.,  the  lowest  bidder. 

In  addition,  plans  and  specifications  w^ere  prepared  for  six  minor  PWA  equip- 
ment contracts  numbered  95,  104,  121,  122,  l23  and  128,  for  furnishing  valves, 
cranes  and  other  equipment  required  for  the  pressure  aqueduct,  for  the  enlarge- 
ment of  Fells  Reservoir,  and  for  Bear  Hill  Service  at  the  Spot  Pond  Pumping 
Station,  all  of  which  were  executed. 

Some  of  the  more  important  items  are : 

One  20-ton  hand  operated  bridge  crane  at  the  Winsor  Dam  Outlet  Works. 
One  20-ton  hand  operated  bridge  crane  at  the  Hultman  Aqueduct  Control  Works, 
equipped  with  a  7V2-ton  auxiliary  electric  hoist  to  serve  the  deep  dry  well  and 
pump  chamber  at  the  bottom  of  Shaft  4.  One  Diesel  engine-driven  5  m.g.d. 
capacity  pump  at  the  Spot  Pond  pumping  station,  for  Bear  Hill  Reservoir 
Service. 

Designs 

Studies  and  designs  were  continued  of  structures  proposed  to  be  constructed 
but  not  yet  placed  under  contract,  as  follows: 

Winsor  Dam. — Designs  were  completed  in  cooperation  with  the  late  Frederick 
Kingsbury,  Consulting  Architect,  for  improvements  at  the  entrances  to  Admin- 
istration Road. 

Power  Development. — Supplementing  the  designs  completed  for  the  Winsor 
Dam  Outlet  Works,  studies  were  continued  of  the  development  of  power  in  the 
new  station  at  the  outlet  works  of  Quabbin  Aqueduct  and  of  the  benefit  of  the 
new  supply  to  the  power  development  in  existing  stations. 

Quabbin  Aqueduct. — Studies  were  made  of  the  installation  of  gates  at  the 
bottom  of  Shaft  4  which  will  make  it  possible  to  prevent  excessive  waste  over 
the  spillway  at  Shaft  2,  so  that  even  in  extreme  floods  practically  the  entire 
diversion  from  the  Ware  River  intake  works  can  be  discharged  into  Quabbin 
Reservoir  at  Shaft  llA.    One-way  shutters  of  an  improved  type  were  designed 
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and  were  purchased  in  1940,  and  installed  in  the  headworks  at  Shaft  11  A,  which 
is  the  outlet  from  the  aqueduct  into  Quabbin  Reservoir  for  the  diversions  from 
the  Ware  River.  Designs  were  completed  of  ventilating  equipment  and  other 
accessories  required  for  the  installation  in  1941  in  the  service  building  at  Shaft  S 
of  the  gasoline-driven  electric  generator  previously  used  in  the  Commission's 
laboratory  in  Enfield.  Designs  were  completed  for  a  catwalk  outside  the  Ware 
River  Intake  Building  to  facilitate  the  removal  of  debris  from  the  course  rocks. 
The  necessary  material  was  purchased  and  installed  in  1945. 

Qidnapoxet  River  Diversion. — Studies  were  completed  in  1940  relative  to 
diverting  into  Quabbin  Aqueduct  at  Shaft  2  the  waters  of  the  Quinapoxet  River 
for  storage  in  Quabbin  Reservoir.  Such  diversion  was  found  to  be  uneconomical 
and  the  Quinapoxet  River  will  be  allowed  to  flow  into  the  Wachusett  Reservoir 
as  at  present. 

Wachusett  Watershed  Protection. — Designs  were  completed  in  1942  of  im- 
provements and  additions  to  the  Rutland  Sewer  system  and  of  a  sewage  ejector 
station  to  permit  the  extension  of  the  Holden  sewer  system  to  low  areas  not 
formerly  included.  Studies  were  made  in  cooperation  with  the  Quabbin  Reser- 
voir and  Aqueduct  Division  of  a  system  for  diverting  from  the  watershed  of 
Wachusett  Reservoir  the  sewage  of  West  Boylston  and  Boylston. 

Wachusett  Service  Building. — Studies  and  designs  were  completed  in  1941  in 
cooperation  with  the  Quabbin  Reservoir  and  Aqueduct  Division  for  alterations 
in  the  property  of  the  Commission  formerly  known  as  the  Spa  Building  near  the 
south  abutment  of  Wachusett  Dam  to  make  provisions  for  public  toilets  for 
the  housing  of  maintenance  personnel  and  for  the  installation  of  radio  equipment 
for  the  use  of  the  Metropolitan  police.  Six  bids  were  received  January  29,  1942, 
ranging  from  $10,475.00  to  $r4,571.00.  They  were  rejected  as  being  too  high, 
and  no  construction  vifas  undertaken. 

Hultman  Aqueduct — City  Tunnel. — As  already  described  in  this  report,  de- 
signs were  practically  completed  for  the  City  Tunnel  from  Shaft  5  at  the  Charles 
River  to  Chestnut  Hill  to  eliminate  as  as  soon  as  possible  the  necessity  of  pump- 
ing to  the  Southern  High  Service.  Various  shaft  sites  were  studied  and  borings 
were  made  to  determine  the  depth  and  character  of  the  bedrock  not  only  along 
the  line  of  the  tunnel  to  Chestnut  Hill  but  also  along  a  portion  of  a  proposed 
future  tunnel  loop  under  the  water  district  which  would  extend  northeasterly 
from  the  unwatering  pump  chamber  at  the  bottom  of  Shaft  5,  because  the  re- 
quirements for  unwatering  this  future  tunnel  loop  have  an  important  effect  on 
the  depth  of  this  shaft  and  of  the  Tunnel.  Sufficient  progress  was  made  on  stud- 
ies for  additional  borings  now  needed  so  that  a  contract  for  these  subsurface 
investigations  was  advertised  for  the  opening  of  bids  on  July  3,  1945.  Designs 
were  made  for  water  supply  connections  from  the  shaft  heads,  particularly  from 
the  top  of  Shaft  8  at  Chestnut  Hill.  Studies  were  made  of  the  hydraulics  of 
the  proposed  future  tunnel  loop  and  its  relation  to  the  design  of  the  City  Tunnel; 
and  studies  were  made  to  coordinate  the  City  Tunnel  plans  with  a  possible  future 
extension  of  the  distribution  tunnel  to  the  northern  high  service  to  eliminate  the 
necessity  of  pumping  at  Spot  Pond. 

Distributing  Reservoirs. — Studies  and  preliminary  designs  were  made  for  mod- 
ification of,  and  new  connections  to,  existing  distributing  reservoirs,  which  must 
follow  the  completion  of  the  City  Tunnel;  also  for  an  additional  distributing 
reservoir  in  the  Blue  Hills  reservation  which  would  be  a  much  needed  appurte- 
nance of  the  tunnel. 

Barre  Falls  Flood  Control  Project. — In  connection  with  the  flood  control  proj- 
ect, which  the  federal  government  is  planning  at  Barre  Falls  in  the  Ware  River 
watershed,  the  Chief  Engineer  of  the  Commission  was  appointed  as  a  member 
of  an  advisory  board  to  assist  the  State  Planning  Board  in  its  studies  and  rec- 
ommendations to  His  Excellency  the  Governor  on  this  and  other  similar  Massa- 
chusetts projects.    Studies  were  commenced  in  1945  of  the  Barre  Falls  Project 
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and  of  the  extent  to  which  the  federal  proposals  conflict  with  the  interests  of  the 
Commission  in  the  diversion  of  the  flood  flows  of  the  Ware  River  into  Quabbin 
Aqueduct. 

Neponset  Valley  Investigation. — ^The  Chief  Engineer  of  the  Commission  was 
appointed  as  a  member  of  an  advisory  board  of  engineers  for  the  Joint  Board 
appointed  by  the  Legislature  in  1944,  consisting  of  the  Metropohtan  District 
Commission  and  Department  of  Public  Health  studying  methods  to  improve 
the  conditions  of  the  Neponset  River.  The  Board  was  continued  by  the  1945 
legislature,  and  the  Metropolitan  District  Water  Supply  Commission  included 
therein.  Studies  were  commenced  of  the  possibilitj'  of  diverting  into  the  Charles 
and  Neponset  rivers,  water  from  some  of  the  Water  District's  old  sources  which 
will  be  surplus  upon  completion  of  the  Quabbin  development  and  the  Hultman 
y'i.queduct. 

Enlargement  of  Metropolitan  Water  District. — Studies  were  made  and  con- 
siderable data  assembled  for,  and  assistance  rendered  to,  the  subcommittees  on 
finance  and  on  technical  matters  of  the  Special  Committee  appointed  in  1944 
by  His  Excellency  the  Governor  to  consider  the  greater  use  of  the  sources  of  the 
water  supply  of  the  Metropolitan  Water  Dstrict. 

Assistance  was  also  rendered  to  various  committees  of  the  General  Court  in 
their  consideration  of  the  Special  Committee's  proposals.  This  resulted  in  a 
further  amendment  of  the  General  Laws  affecting  the  conditions  of  entrance 
into  the  Metropolitan  Water  District  and  encouraging  new  cities  and  towns  to 
join.  This  was  accomplished  mainly  by  reducing  the  annual  assessments,  com- 
mencing in  1946,  to  a  flat  rate  of  $40  per  million  gallons  by  the  annual  issue  of 
so-called  water-use-development  bonds  which,  in  effect,  delay  the  too  rapid  re- 
duction of  the  water  debt  and  correct  a  situation  caused  primarily  by  the  pre- 
vious financing  of  the  new  Quabbin  development  with  bonds  of  too  short  a  term 
considering  the  permanent  character  of  the  works. 

Sewerage  Projects 

Studies  were  commenced  in  1942  on  the  five  projects  hsted  in  Chapter  720, 
Acts  of  1941,  and  amended  bj^  Chapter  705  of  the  Acts  of  1945,  for  the  improve- 
ment of  the  Metropohtan  Sewerage  Systems. 

Project  1 — Nut  Island  Treatment  Works. — Sufficient  progress  was  made  on 
the  designs  for  the  proposed  sewage  treatment  plant  at  Nut  Island  so  that  plans 
and  specifications  for  the  fill  and  appurtenances  necessary  to  prepare  the  site 
were  practically  completed,  and  the  contract  was  advertised  for  the  opening  of 
bids  on  September  27,  1945.  Prior  thereto  and  following  a  public  hearing  by 
the  Division  of  Waterways  of  the  Department  of  Public  Works  on  March  20, 
1945,  all  necessary  permits  were  granted  by  that  department  and  by  the  United 
States  Engineer  Office.  Following  a  public  hearing  on  August  13,  1945,  the  plans 
for  the  project  were  approved  by  that  department  on  August  15,  1945. 

The  plan  is  outlined  in  a  flow  diagram  attached  hereto,  and  is  designed  to 
remove  floating  solids  and  grease,  to  reduce  the  amount  of  suspended  solids  by 
detention  in  sedimentation  tanks,  for  about  1%  hours  at  the  design  rate  of  112 
m.g.d.,  preceded  by  about  20  minutes'  aeration,  to  materially  reduce  bacterial 
pollution  of  the  harbor  and  shore  waters  by  chlorination  of  the  effluent  during 
the  recreational  season,  and  to  digest  the  sludge  and  utilize  the  gas  therefrom 
for  low-lift  pumping  and  other  plant  needs.  The  digested  residue  from  such 
a  plan  is  in  the  form  of  innocuous  humus,  and  designs  are  in  progress  for  the 
disposal  of  as  much  of  this  as  is  practicable  in  the  form  of  low-grade  fertilizer, 
and  of  the  remainder  through  a  new  deep  sea  outfall,  with  provision  for  taking 
the  digested  residue  from  any  future  similar  treatment  plant  on  the  Boston  Main 
Drainage  System,  which  may  be  built  by  the  City  of  Boston  at  or  near  its  Calf 
Pasture  or  Moon  Island  works.  Other  designs  not  shown  on  the  flow  diagram 
provide  for  the  construction  of  diffusers  over  the  outlets  of  the  existing  outfall 
discharge  fines  so  that  the  treated  effluent  will  be  wefl  mixed  with  the  harbor 
waters  at  the  point  of  disposal. 
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The  contract  was  prepared  for  the  making  of  subsurface  investigations  to 
obtain  information  in  addition  to  that  previously  available  at  and  near  the 
foundations  proposed  for  the  Nut  Island  works.  Bids  were  opened  May  11, 
1945.  Only  one  informal  bid  was  received  and  since  this  anticipated  paying 
maximum  rates  of  wages  allowed  under  existing  Federal  regulations,  which  were 
lower  than  the  minimum  prescribed  by  the  State  Commissioner  of  Labor  and 
Industries,  it  was  impossible  to  proceed.  The  necessary  investigations  were  made 
with  a  boring  rig  constructed  and  manned  by  the  Commission's  own  forces. 
Soundings  offshore  were  also  made  which  show  that  the  necessary  filling  of  the 
site  could  not  be  satisfactorily  made  with  material  dredged  in  the  vicinity. 

South  Metropolitan  Sewage  Records. — For  about  two  years,  twenty-four-hour 
composite  samples  have  been  collected  at  about  8-day  intervals  for  analysis  of 
the  amount  of  suspended  solids  to  be  expected.  Through  the  courtesy  of  the 
Department  of  Public  Health,  these  samples  were  analyzed  at  the  Lawrence 
Experiment  Station  until  the  latter  part  of  February  1945,  thereafter  at  the 
Commission's  Park  Road  Laboratory  at  Weston. 

Projects  4  one?  o — Charles  River  Basin  Storm  Overflow  Conduits. — In  connec- 
tion with  the  marginal  conduits  on  either  side  of  the  Charles  River  and  the 
projected  stonu  overflow  relief  conduits,  inspections  and  studies  were  initiated 
in  1944.  Inspections  were  made  of  overflows  and  water  courses  on  both  sides 
cf  the  Charles  River. 

Boston  Marginal  Conduit. — A  recording  level  gage  was  installed  in  the  Fens 
Gatehouse  in  1944  to  assist  in  studying  the  performance  of  the  conduit  and  its 
overflows  under  different  tidal  conditions.  The  Parks  Division  of  the  Metro- 
politan District  Commission  has  cooperated  fully  in  these  studies  and,  following 
recommendations  by  the  Commission's  Chief  Engineer,  a  contract  was  awarded 
by  the  Division  to  revamp  the  Fens  Gatehouse  at  the  entrance  to  the  Boston 
Marginal  Conduit.  This  work  included  the  reconstruction  of  the  tide  gates  to 
the  Charles  River  Basin  and  the  installation  of  electric  motors  for  the  satisfactory 
oi>eration  of  the  sluice  gates  controlling  the  flow  entering  the  gatehouse  from  the 
Stony  Brook  conduits  of  the  City  of  Boston.  Large  quantities  of  floating  debris 
were  removed  at  the  Fens  Gatehouse,  and  the  difficulties  in  operation  will  con- 
tinue until  adequate  means  are  provided  for  the  mechanical  removal  of  such 
debris  from  the  larger  Stony  Brook  conduit,  particularly  in  times  of  high  rates 
of  storm  run-off  in  this  conduit. 

Cambridge  Marginal  Conduit. — Recording  level  gages  were  installed  in  the 
Charles  River  Dam  gatehouse  on  the  Cambridge  Marginal  Conduit  and  on  the 
Bridge  Street  Sewer  in  June,  1945,  to  assist  in  studying  the  performance  of  the 
conduit.  The  Parks  Division  has  cooperated  to  the  fullest  extent  in  carrying 
out  recommendations  of  the  Commission's  Chief  Engineer  with  respect  to  the 
control  of  the  gates  so  as  to  materially  lessen  the  overflow  from  the  Cambridge 
Marginal  Conduit  into  the  Charles  River  Basin. 

Progress  of  Contracts 

The  following  construction  work  was  not  included  in  any  of  the  three  field 
divisions  but  on  account  of  its  location  was  carried  out  under  the  supervision 
of  the  headquarters  office. 

Contract  S3. — Contract  83,  for  constructing  the  Spot  Pond  By-Pass  was  con- 
inued  to  completion.  In  addition  to  298  sections  already  laid  under  this  con- 
tract, 71  sections  of  60-inch  steel-cylinder  reinforced  concrete  pipe  were  laid, 
the  last  section  of  wliich  was  placed  January  16,  1940,  to  complete  the  line 
4.357.4  feet  in  length.  The  average  number  of  pipe  sections  placed  per  day 
was  two.  The  connection  to  the  existing  60-inch  cast-iron  line  feeding  Spot  Pond 
was  completed  February  28,  and  the  connection  at  the  north  end  of  the  bj'-pass 
to  the  48-inch  line  out  of  Spot  Pond  near  the  pumping  station  April  24.  Refill 
closely  followed  pipe  laying,  and  after  all  pipe  was  laid  the  line  was  caulked 
by  hand  and  the  inside  mortar  joints  placed  by  hand  and  troweled.    The  60- 
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inch  line  was  satisfactorily  tested  for  water  tightness  as  soon  as  the  connections 
were  completed.  Very  satisfactory  results  were  obtained;  namely,  31  gallons 
per  day  per  inch  of  interior  pipe  diameter  per  mile  of  pipe  at  full  working 
hydrostatic  head. 

Excavation  behind  sheet  piling  for  the  control  chamber  for  the  new  supply 
Imes  was  commenced  March  4,  1940,  just  north  of  the  pumping  station.  Rock 
excavation  around  the  existing  pipes  where  blasting  could  not  be  permitted, 
slowed  up  progress  in  excavating  but  this  was  completed  and  the  concrete  mat 
poured  on  May  6.  The  existing  48-inch  mains  at  this  location  were  then  taken 
out  and  reset  to  include  gate  valves,  check  valve  and  automatic  Dow-disc  valve, 
all  of  which  are  housed  in  the  control  chamber.  After  the  pipe  was  set  and 
put  into  temporary  operation,  the  concrete  walls  were  built  in  three  lifts  and 
finally  the  roof  was  poured  June  21.  The  contract  was  accepted  as  substantially 
complete  July  15,  1940,  except  for  minor  items,  and  all  work  was  completed  early 
in  1941. 

The  final  estunate  dated  April  9,  1941,  was  for  $141,894.22.  The  contractor's 
force  in  1940  averaged  13  men,  the  maximum  being  21  for  the  week  ending  De- 
cember 23,  1939. 

The  only  major  item  of  plant  added  was  a  one-yard  speed  crane  hired  from 
time  to  time  to  handle  heavy  castings  at  connections. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  S3  are  as  follows: 

Earth,   excavation    and   refill ,    .          .          •          .  12,270   cu.  yds. 

Rock    excavation     .          .          .          .          .          .          .          .          .          .          .          .  4,200 

Furnishing    and   laying    60-inch    pre-cast    concrete    pipe    .....  4,357  lin.  ft. 

Furnishing   and  laying  miscellaneous   cast-iron   pipe   and   specials    .          .          .  117,700  lbs. 

Reinforced     concrete       ...........  300  cu.  yds. 

Miscellaneous    concrete    ...........  280   cu.  yds. 

Portland    cement    ............  1,380  bbls. 

Miscellaneous    iron    and    steel         .........  40,000  lbs. 

Caring  for  and  setting  melal  work  furnished  by  the  Commission   .          .          .  158,000  lbs. 

Permanent    fencing          ...........  4,260  lin.  ft. 

Important  work  was  done  under  this  contract  by  the  Security  Fence  Company, 
subcontractor  for  fencing. 

Contract  83A. — Work  under  Contract  83A,  for  electric  wiring  of  the  altera- 
tions in  the  Spot  Pond  Pumping  Station,  was  started  October  9,  1940  and  com- 
pleted May  2,  1941,  at  which  time  a  final  inspection  of  the  automatic  operation 
of  the  valves  and  appurtenances  in  connection  with  Spot  Pond  By-Pass  was 
made. 

The  final  estimate,  dated  June  4,  1941,  was  for  $1,095.00.  The  contractor's 
force  averaged  two  men  for  three  weeks. 

Contract  85. — Contract  85,  for  furnishing  and  dehvering  precast  steel-cyhnder 
reinforced  concrej;e  pressure  pipe  in  the  towns  of  Southborough,  Framingham, 
Wayland,  Natick  and  Weston,  was  continued  to  completion.  At  the  beginning 
of  1940,  only  9.6  per  cent  of  all  the  12-foot  6-inch  pipe  and  10.7  per  cent  of 
all  the  11-foot  6-inch  pipe  remained  to  be  delivered.  All  deliveries  were  com- 
pleted February  9,  except  for  certain  special  filler  pieces,  the  necessary  meas- 
urements for  which  were  delayed  by  the  operations  of  the  laying  contractors 
until  June  13,  1940. 

The  final  estimate  dated  October  15,  1940,  was  for  $4,198,409.03.  The  con- 
tractor's force  averaged  50  men,  the  maximum  being  322  for  the  week  ending 
December  2,  1939. 

Contract  99. — Contract  99,  for  enlarging  the  Fells  Distribution  Reservoir, 
involved  the  construction  of  three  earth  dams  of  fairly  large  size  and  two  smaller 
ones.  It  included  the  breaching  of  one  of  the  original  dams  so  as  to  connect 
the  existing  reservoir  with  one  of  the  two  new  basins  created.  It  included  also 
two  concrete  gate  structures  in  the  two  largest  new  dams  to  provide  for  unwater- 
ing  the  new  basins  and  to  provide  also  for  possible  connection  to  a  future  deep 
pressure  tunnel  distribution  loop.  Construction  began  promptly  with  the  exca- 
vation to  Bedrock  along  the  dam  center  line.  The  rock  surfaces  were  thoroughly 
cleaned  and  a  concrete  cut-off  wall  poured,  consisting  of  a  blanket  8  to  10  feet 
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wide  with  two  parallel  projecting  fins.  Above  the  concrete  the  cut-off  was  con- 
structed of  impervious  material  from  borrow  areas  in  the  vicinity,  rolled  in  place 
by  a  sheep's-foot  roller.  The  remainder  of  each  embankment  outside  the  core 
was  constructed  of  pervious  material  purchased  by  the  Contractor  from  gravel 
pits  in  Stoneham  and  Woburn.  On  the  upstream  slope  screened  gravel  and 
riprap  and  on  the  dowaistream  slope  loam  or  soil  were  placed  as  the  embank- 
ment was  built  up.  An  access  gravel  roadway  was  built  around  the  new  basins 
and  across  the  top  of  all  the  dam  protected  on  either  side  by  boulder  guard  rail 
and  surfaced  with  an  application  of  sand  and  tar,  one-half  gallon  to  the  square 
yard.  The  basins  in  the  enlargement  were  excavated  to  ledge  or  to  clean  sound 
material  by  the  removal  of  all  loam,  subsoil,  roots,  etc.,  so  that  they  could  be 
put  into  use  with  a  minimum  of  delay.  To  this  end  the  exposed  ledge  areas 
were  washed  clean  and  such  areas  near  the  dam  embankments  which  contained 
seams  were  covered  with  gunite. 

The  work  of  placing  impervious  embankment  was  started  May  13,  1940,  and 
pervious  embankment  May  31,  and  all  these  embankments  were  completed 
August  26.  Soil  dressing  and  seeding  was  completed  October  10  and  gravel 
surfacing  of  the  roadway  September  23.  Placing  of  screened  gravel  on  the 
upstream  face  was  started  June  7,  and  all  the  riprap  completed  September  26. 
Concreting  operations  were  started  April  24  and  completed  September  6.  Con- 
nections from  the  new  isolated  basin  to  the  old  gate  chamber  and  to  a  sluice 
gate  in  one  of  the  new  dams  for  possible  future  connection  were  made  by  using 
some  of  the  60-inch  cast-iron  pipe  removed  under  contract  77  from  the  old  con- 
nections to  the  Weston  Aqueduct  head  chamber. 

The  final  estimate,  dated  December  17,  1940,  was  for  $145,115.80. 

The  principal  items  of  plant  were  as  follows: 

4  Power  shovels 

4  Caterpillar  bulldozers 

1  Trench  digger 

1  Power  grader 

1  Sheep's-foot  roller 
Miscellaneous  air  compressors,  pumps,  trucks,  etc. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  99  were  as  follows : 


Clearing  ..... 

Stripping         ..... 

Earth    excavation    .... 

Rock    excavation    .... 

Rolled    impervious    embankment 

Consolidated    impervious    embankment 

Soil  dressing 

Riprap 

Concrete 

Portland    Cement    . 

Fencing 


20  acres 

18,620  cu.  yds. 

7,000  cu.  yds. 

2,310  cu.  yds. 

31,460  cu.  yds. 

13,600  cu.  yds. 

1,500  cu.  yds. 

3,500  cu.  yds. 

1,290  cu.  yds. 

2,090  barrels 

6,000  lin.  ft. 


Important  work  was  done  under  this  contract  by  the  American  Chain  Link 
Fence  Company, »subcontractor  for  fencing. 

Contract  101. — ^Work  under  Contract  101  consisted  of  furnishing  and  erecting 
bronze  tablets  in  the  towns  of  Barre,  Belchertown,  Marlborough,  Ware,  West 
Boylston  and  Weston.    Eight  tablets  were  delivered  and  erected. 

The  final  estimate,  dated  July  16,  1940,  was  for  $397.68. 

Contract  103. — Work  under  Contract  l03  consisted  of  furnishing,  equipping 
and  delivering  a  work  boat  for  use  on  Quabbin  Reservoir.  The  keel  was  laid 
in  October,  1940,  and  the  boat  was  delivered  by  truck  from  Quincy  to  Belcher- 
town on  April  16,  1941.  It  was  launched  the  next  day,  following  which  satis- 
factory performance  tests  were  made. 

The  final  estimate  dated  June  24,  1941,  was  for  $13,461.00. 

Contract  105. — ^Work  under  Contract  105,  for  furnishing  and  installing  hght- 
ning  protection  systems  on  the  Commission's  buildings,  was  commenced  July  7, 
1941,  and  w^as  completed  before  the  end  of  the  year  except  for  certain  minor  tests. 
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The  final  estimate  dated  January  22,  1942,  was  for  $4,335.00.  The  contractor's 
force  averaged  4  men  for  10  weeks. 

Contract  109. — Work  under  Contract  109,  for  furnishing  and  installing  a  radio 
system,  was  started  November  18,  1940,  at  the  Ware  River  intake  works  station. 
Work  at  all  stations  in  Ware,  Belchertown,  Pelham,  Barre,  Clinton  and  South- 
borough  was  completed  and  satisfactory  final  tests  were  made  September  10, 
1941. 

The  final  estimate  dated  November  27,  1941,  was  for  $20,988.60. 

Contract  113. — Work  under  Contract  113,  for  making  core  borings  in  the 
counties  of  Middlesex,  Norfolk  and  Suffolk,  was  started  in  August,  1940.  It 
consisted  of  making  about  6,000  feet  of  core  borings  along  the  line  of  the 
proposed  future  distribution  tumiel  loop  to  supplement  borings  made  under 
Contract  58  along  the  two  branches  of  the  loop  which  will  drain  toward  the 
Charles  River  shaft.  About  4,730  feet  of  core  borings  were  completed  in  1940 
and  1,460  feet  in  1941,  making  the  total  under  the  contract  6,190  feet. 

The  final  estimate  dated  April  18,  1941,  was  for  $13,553.46.  The  contractor 
started  with  two  boring  rigs  and  ended  with  three,  using  a  maximum  of  five. 
His  force  averaged  eight  men  for  26  weeks. 

Wayland-Weston  Division 

The  Wayland-Weston  Division  continued  in  charge  of  the  field  work  in  connec- 
tion with  Section  4,  5  and  6  of  the  pressure  aqueduct  and  of  their  construction, 
including  the  Norumbega  high-level  distributing  reservior  and  the  additional 
pipe  fines  in  the  Weston  Aqueduct  siphons.  All  work  was  done  in  cooperation 
with  the  Framingham  office  of  the  Water  Division  of  the  Metropolitan  District 
Commission,  Israel  P.  Aubey,  Superintendent.  This  division  was  discontinued 
April  30,  1941,  upon  the  completion  of  all  construction  work,  and  the  mainten- 
ance of  this  easterly  half  of  the  aqueduct  was  turned  over  to  the  City  Tumiel 
Division. 

Miscellaneous  Office  Work 

Periodical  estimates  for  Contracts  78,  79,  80,  81,  89  and  96,  and  final  estimates 
for  Contracts  73,  78,  79,  81,  and  89  were  prepared.  Proposed  plans  for  real 
estate  settlements  were  prepared,  and  other  miscellaneous  plans  included  those 
for  additional  land  takings  and  for  a  considerable  area  in  the  vicinity  of  Dudley 
Pond.  Estimates  of  the  capacity  of  the  upper  and  lower  basins  of  Norumbega 
Reservoir  were  made.  Geologic  profiles  along  the  pressure  aqueduct  were  drawn. 
Record  drawings  of  the  reservoir  and  portions  of  the  aqueduct  were  in  progress. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  Contracts  73,  78,  79,  80,  81,  89,  96  and  129. 
Surveys  were  made  for  miscellaneous  properties  along  the  pressure  aqueduct 
line  including  additional  real  estate  takings,  and  for  a  profile  along  the  finished 
aqueduct  line.  A  small  labor  force  was  employed  on  miscellaneous  work  includ- 
ing the  setting  of  stone  bounds,  the  grouting  of  foundations  of  the  embarkments 
of  Norumbega  Reservoir,  clearing  the  margins  of  the  Reservoir,  landscaping  and 
constructing  drains.    Geological  studies  were  continued. 

Progress  of  Contract 

Contract  73. — Contract  73,  for  constructing  inverted  pipe  siphons  on  the 
Weston  Aqueduct,  was  continued  to  completion  in  the  spring  of  1940.  The 
v/ork  consisted  of  finishing  several  items  of  work  which  could  not  be  done  while 
the  ground  was  frozen: 

The  final  estimate  dated  July  19,  1940,  was  for  $261,467.58.  The  Contractor's 
force  was  12  men  in  the  first  week  of  Maj'',  1940. 

Contracts  78  and  79. — Contracts  78  and  79,  for  constructing  Sections  4  and  5, 
respectfully,  of  the  cut-and-cover  pressure  aqueduct,  were  continued  to  com- 
pletion.   Contract  78  was  accepted  as  substantially  complete  on  July  15,  1940, 
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and  Contract  79  on  June  3.  The  placing  of  the  11-foot  6-mch  diameter  steel- 
cj'linder  reinforced  concrete  pipe,  in  sections  16  feet  long  and  weighing  from 
40  to  50  tons  each,  continued  on  Section  4  by  the  method  previously  described, 
with  a  gantry  crane,  until  December  21,  1939,  when  the  last  16-foot  length  was 
laid.  A  closure  piece  placed  January  12,  1940,  completed  the  pipe  laying. 
During  the  period  from  December  1  to  21,  1939,  341  sections  were  laid  in  20 
working  days  of  eight  hours,  the  average  being  17  and  the  maximum  32  on 
December  5. 

During  the  winter,  work  continued  on  the  caulking  and  mortaring  of  the  pipe 
joints,  the  building  of  concrete  valve  chambers,  manholes,  culvert  headwalls  and 
miscellaneous  structures  and  the  setting  of  blowoff  gates  and  air  valves.  The 
work  of  final  grading,  loaming,  seeding  and  fencing  was  resumed  about  the 
middile  of  April,  1940. 

Water  for  testing  was  pumped  into  the  line  from  the  Framingham  water  supply. 
Very  satisfactory  results  were  obtained,  namely,  22.2  gallons  per  day  per  inch 
of  interior  pipe  diameter  per  mile  of  pipe  at  full  working  hydrostatic  head.  The 
entire  length  built  under  Contracts  78  and  79  was  tested  at  one  time  between 
temporary  dished  steel  bulkheads  at  the  west  end  of  Section  4  and  at  the  east 
end  of  Section  5.  To  determine  the  proportion  of  leakage  between  the  two 
contracts  a  current  meter  was  installed  in  an  orifice  in  a  temporary  wooden 
partition  between  two  sections. 

The  final  estimate  on  Contract  78,  dated  November  7,  1940,  w^as  for 
$551,629.18.  The  final  estimate  on  Contract  79,  dated  September  30,  1940,  was 
for  $522,335.25.  The  contractor's  force  averaged  11^2  men,  the  maximum  being 
360  for  the  two  weeks  ending  December  16,  1939. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contracts  78  and  79  are  shown  in  an  accompanying  table. 

The  following  subcontractors  did  substantial  amounts  of  work  under  these 
contracts. 

American   Chain   Link  Fence   Co  Fencing 

Pneumatic   Concrete  Corp.  Guniting  and  mortar  lining 

Contract  80. — Contract  80,  for  constructing  the  Norumbega  high-level  dis- 
tributing reservoir,  was  continued  to  completion.  Excavation  of  ledge  for  the 
twin  aqueduct  line  across  the  bottom  of  the  reservoir  basin  was  completed  April 
6,  1940,  two  shifts  were  being  used  commencing  December  18,  1939,  and  three 
shifts  January  15  to  February  24,  1940.  Excavation  of  ledge  for  the  gate-house 
foundation  was  completed  February  24  with  a  similar  arrangement  of  sliifts. 
The  concrete  substructure  was  completed  early  in  May.  The  ledge  from  these 
excavations  was  used  as  riprap  on  the  several  dams.  Steel  framwork  for  the 
gatehouse  superstructure  was  completed  June  22,  and  the  masonry  walls  of 
granite  ashland  exterior  and  tile  interior  on  July  11,  and  the  roof  of  precase  slab 
and  slate  roofing  about  August  10.  Installation  of  water  piping,  electrical 
work,  emergency  power  unit,  electric  crane  and  other  power  equipment  was 
practically  complete  August  22. 

Four  30-foot  sections  of  collapsible  steel  forms  were  used  in  constructing  the 
twin  aqueduct.  The  lower  barrel  was  completed  before  the  upper  barrel  was 
started.  Concreting  was  commenced  March  1,  1940,  and  completed  May  3.  A 
drain  was  constructed  extending  through  the  upper  barrel  in  order  to  provide 
drainage  during  construction,  and  subsequently.  This  furnishes  some  obstruction 
to  flow  and  can  and  should  be  removed  at  some  future  time  whenever  necessary 
to  increase  the  carrying  capacity  of  the  aqueduct.  Erection  of  the  8-foot  fence 
and  access  gates  was  started  June  28  and  completed  August  22.  Uncompleted 
portions  of  the  several  dams  where  earthwork  had  been  stopped  for  the  winter 
were  finished  and  the  outer  slopes  loamed  and  seeded  and  the  inner  slopes 
riprapped.  An  access  road  was  constructed  to  connect  the  gatehouse  with  Oak 
Street,  Weston. 

The  final  estimate  dated  May  13,  1941,  was  for  $574,183.69.  The  contractor's 
force  in  1940,  averaged  59  men  for  47  weeks,  the  maximum  being  146  for  the 
week  ending  March  30,  1940. 
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The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  80  are  as  follows: 

67  acres 
82,690   cu.  yds. 


e  conduit 


subcontract 


ors   did   substant 


218,810 
30,150 
39,470 
29,950 
45,560 
42,540 
4,850 
8,480 

1,057  lin.  ft. 
3.470  cu.  yds. 
2,180  cu.  yds. 
9,335  barrels 
127  cu.  yds. 
13,090  lin.  ft. 

al  amounts   of   work   under   this 


Fencing 

Slate    roofing    and    cooper   work 

Precast   roof  slabs 

Guniting   and    mortar   lining 

Electrical    work 

Bronze    windows    and    doors 


Clearing  ...... 

Stripping        ...... 

Earth    excavation    ..... 

Rock    excavation     . 

Consolidated   pervious   embankments 

Rolled    semi-impervious    embankments 

Rolled   impervious   embankments 

Miscellaneous   unconsolidated    embankments 

Crushed   stone    and    screened   gravel 

Riprap 

8-foot  6-inch  twin  line  concret 

Miscellaneous    concrete 

Reinforced    concrete 

Portland    cement     . 

Stone   masonry 

Permanent   fencing 

The  following 
contract. 

Edward    J.    Baker   Company 
Eagle   Cornice   &   Skylight  "Works   . 
Federal    American    Cement    Tile    Oo. 
National  Gunite  Constr.   Co.   . 
B.  L.  Whittemore  .... 
E.  T  Ryan  Iron  Works  . 

Contract  81. — Contract  81,  for  constructing  Section  6  of  the  cut-and-cover 
pressure  aqueduct,  was  continued  to  completion.  The  death  of  Mr.  Gaddis 
early  in  1940  placed  a  severe  handicap  upon  the  contractor's  organization  and 
although  an  attempt  was  made  to  continue  the  work,  satisfactory  progress  could 
not  be  secured  and  on  November  21,  1940,  the  contract  was  declared  defaulted 
and  the  work  was  taken  over  by  the  Employer's  Liability  Assurance  Corp.,  the 
Surety  on  the  contractor's  performance  bond. 

Work  under  all  items  was  carried  on  throughout  the  winter  of  1940,  steam 
being  used  to  keep  the  ground  thawed  in  advance  of  pipe  laying.  Concrete  and 
stone  work  were  protected  by  heating  the  aggregates  and  by  using  salamanders 
in  canvas  enclosures.  The  placing  of  the  11-foot  6-inch  steel-cylinder  reinforced 
concrete  pipe  in  sections  16  feet  long  and  weighing  from  40  to  50  tons  was 
continued  by  the  method  previously  described,  with  two  cranes  operating  close 
to  the  edge  of  the  trench.  The  laying  of  the  11-foot  6-inch  pipe  was  completed 
May  14,  and  of  the  7-foot  pipe  July  8,  the  respective  total  lengths  being 
15,225  and  2,203  feet.  The  inside  mortar  joints  of  the  larger  pipe  were,  with 
few  exceptions,  placed  by  the  gunite  method  and  steel-trowelled  for  finish,  and 
those  of  the  smaller  pipe  were  placed  by  hand. 

The  connection  between  the  7-foot  line  and  the  existing  supply  mains  from 
the  Weston  Aqueduct  line  were  made  between  September  3  and  27,  following 
which  the  7-foot  line  was  immediately  put  into  service  as  part  of  the  distribution 
system.  Leakage  tests  of  the  temporary  bulkhead  at  the  end  of  the  line  next  to 
the  Charles  River  Shaft  were  satisfactorily  completed  and  the  work  accepted 
January  31,  1941. 

The  final  estimate  dated  March  13,  1941,  was  for  $615,154.67. 

Additions  to  the  contractor's  plant  included  three  caterpillar-tractor  bulldozers, 
miscellaneous  trucks,  air  compressors,  pumps,  etc. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  81  are  shown  in  an  accompanying  table. 

The  following  subcontractors  did  substantial  amounts  of  work  under  this 
contract. 

American    Chain    Link    Fence    Co. 
National    Gunite    Contracting    Co. 
Walsh  Holyoke  Steam  Boiler  "Works 

Contract  89. — Contract  89,  for  constructing  mortar  lining  in  the  old  steel 
pipe  siphons  of  the  Weston  Aqueduct,  was  continued  to  completion  in  1'940.  Just 
before  the  close  of  the  previous  year  the  contractor  had  cut  six  access  holes  in 
the  90-inch  steel  pipe  of  the  Sudbury  River  Siphon.  Cleaning  of  the  inside  of 
the  steel  pipe  started  at  the  east  end,  at  Chamber  No.  2,  and  proceeded  westerly 
to  Chamber  No.  1  by  using  a  Vs-inch  water  jet  under  900-pounds  pressure. 


Fencing 

Guniting  and  mortar  lining 

Plate    steel    pipe    connections 
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supplemented  where  necessary  by  wire  brushes  and  steel  scrapers.  Cleaning 
the  Sudbury  River  Siphon  was  completed  December  21,  1939,  and  the  cleaning  of 
the  Happy  Hollow  Siphon  was  then  started  and  completed  December  29.  The 
average  force  engaged  in  cleaning  and  removal  of  waste  was  16  men.  The 
%-inch  mortar  lining  was  placed  by  machine  which  projected  the  mortar 
centrifugally  at  high  velocity,  the  revolving  head  operating  at  the  axis  of  the 
pipe,  the  machine  operated  by  electric  power  progressing  along  the  pipe  ahead 
of  the  lining  at  a  controlled  rate  of  speed,  varied  to  fit  the  requirements.  The 
mortar  was  fed  by  a  short  screw-feed  conveyor  into  the  distributing  head,  thence 
through  fixed  ports  from  which  it  was  picked  up  by  vanes  rotating  at  1,000 
revolutions  per  minute  and  thro\vn  against  the  pipe  wall.  A  set  of  slowly 
revolving  trowels  smoothed  and  finished  the  lining  after  placing.  A  batch  of  the 
mortar  consisted  of  270  pounds  of  dry  fine  beach  sand,  three  sacks  of  Portland 
Cement  and  10  gallons  of  water  mixed  outside  the  pipe  and  delivered  to  the  buggy 
in  the  pipe  at  one  of  the  access  openings.  After  the  passage  of  the  machine 
it  was  necessary  to  smooth  up  around  the  rivit  heads  in  the  circumferential  joints 
partly  by  hand  with  steel  trowels  and  partly  with  a  smaller  coating  machine. 
The  3,622  feet  of  Sudbury  River  Siphon  was  lined  January  3  to  20,  1940,  and 
the  1,141  feet  of  Happy  Hollow  Siphon  January  22  to  26,  1940.  The  total 
length,  which  included  12,335  square  yards,  was  placed  in  126  hours  actual 
working  time  at  the  average  rate  of  about  38  linear  feet,  or  98  square  yards, 
per  hour.  The  rate  of  travel  of  the  machine  varied  from  23  to  60  feet  per  hour, 
and  the  force  employed  in  the  lining  operations  from  43  to  53  men.  The  curing 
of  lining  was  completed  February  28,  1940.  All  work,  including  testing  the  pipe, 
erecting  about  16,350  feet  of  fence,  miscellaneous  repairs  in  the  four  existing 
siphon  chambers  and  sand  blasting  and  painting  the  exterior  of  the  existing  pipe 
arch  over  the  Sudburv  Reservoir,  was  practically  completed  March  8,  1940. 

The  final  estimate  dated  June  28,  1940,  was  for  $42,940.85.  The  contractor's 
force  in  1940  averaged  14  men,  the  maximum  being  48  for  the  week  ending 
January  13,  1940. 

The  principal  items  of  plant  were  as  follows: 
One  large  and  one  small  coating  machine. 
One  air-operated  and  two  battery-operated  motor  buggies. 
Three  1-cu.  yd.  gasoline-driven  mixers. 
Other  miscellaneous  equipment. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  were  as  follows: 

Cleaning    the    old    steel    pipe -         •  •     12,580  sq.  yds. 

Mortar     lining 12,450   sq.  yds. 

Permanent     fencing  ...........      16,340   lin.  ft. 

Important  work  was  done  under  this  contract  by  the  Centriline  Corporation, 
subcontractor  for  mortar  lining. 

Contract  96. — Contract  96,  for  constructing  the  chlorine  storage  house  and 
appurtenances  and  furnishing  and  installing  emergency  equipment  at  Norumbega 
Reservoir,  was  started  in  April,  1940.  The  storage  building  is  located  about 
230  feet  southeasterly  from  the  Norumbega  gatehouse  and  the  work  included 
the  laying  of  pipes  for  water,  chlorine,  ammonia  and  steam  heat  and  wires  for 
electric  power  and  control  in  two  concrete  conduits  between  the  two  buildings. 
Work  began  with  clearing  the  site  and  excavating  the  foundations.  The  first 
concrete  was  placed  April  26.  The  concrete  in  the  building  was  completed  June 
1,  and  the  .concrete  conduits  with  removable  precast  covers  August  7.  Electric 
wiring,  plumbing,  heating  generating  and  roofing  was  started  late  in  April .  A 
room  partitioned  off  with  a  glass  block  wall  was  constructed  August  13  at  the 
Norumbega  gatehouse  to  house  the  emergency  chlorine  and  ammonia  apparatus 
which  was  completely  installed  October  19,  1940.  The  contract  was  completed 
early  in  1941,  when  satisfactory  tests  of  the  chlorine  euipment  were  made 

The  final  estimate  dated  May  31,  1941,  was  for  $54,  795.  38.  The  contractor's 
force  averaged  7  men,  the  maximum  being  13  for  the  weeks  ending  May  18  and 
June  15,  1940. 
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Contract  129. — Contract  129,  for  constructing  drainage  pipe  in  the  Town  of 
Weston,  was  started  March  24  and  completed  March  29,  1^41.  This  drain 
crosses  over  the  pressure  aqueduct  at  a  point  just  west  of  Park  Road  and  was 
required  under  the  terms  of  a  real  estate  agreement. 

The  final  estimate  dated  June  30,  1941,  was  for  $475.00.  The  contractor's 
force  averaged  7  men. 

Southborough-Framingham  Division — City  Tunnel  Division 

The  Southborough-Framingham' Division  until  October  18,  1940,  and  there- 
after the  Cit}^  Tunnel  Division,  continued  in  charge  of  the  field  work  in  connection 
with  Sections  1,  2  and  3,  the  westerly  half  of  the  pressure  aqueduct,  and  of  their 
construction,  and  was  in  charge  of  the  construction  of  the  Charles  River  Shaft 
and  of  the  field  work  in  connection  with  the  proposed  City  Tunnel  for  distribu- 
tion east  of  this  shaft.  On  May  1,  1941  this  division  took  over  the  maintenance 
of  the  entire  aqueduct  line  and  Norumbega  Reservoir.  All  work  west  of  Sud- 
bury Reservoir  was  done  in  cooperation  with  the  Clinton  Office  of  the  Water 
Division  of  the  Metropolitan  District  Commission,  Harold  J.  Toole,  Supe^ 
intendent,  succeeding  E.  R.  B.  AUardice,  retired.  All  work  in  the  vicinity  of 
Sudburj^  Reservoir  and  easterly  to  the  Charles  River  was  done  in  cooperation 
with  the  Framingham  office  of  said  division,  Israel  P.  Aubey,  Superintendent. 
The  City  Tunnel  Division  was  discontinued  as  a  separate  field  division  on 
August  10,  1942,  and  thereafter  the  office  in  Auburndale  was  continued  as  a 
branch  office  under  the  single  Reservoir  and  Aqueduct  Division. 

Miscellaneous  Office  Work 

Periodical  and  final  estimates  were  prepared  for  Contracts  74,  75,  77,  84,  94, 
100,  110,  114,  127  and  130.  Miscellaneous  plans  prepared  included  topography 
at  the  various  shaft  heads,  profile  of  the  proposed  City  Tunnel  to  include  three 
possible  additional  shaft  sites  and  miscellaneous  real  estate  plans.  Land  taking 
plans  were  prepared  covering  property  at  the  shaft  heads  and  easements  required 
to  be  taken  from  the  Boston  &  Albany  Railroad.  Work  was  in  progress  on 
record  plans  of  the  pressure  aqueduct.  Plans  were  prepared  in  cooperation  with 
the  Town  of  Weston  covering  the  town's  crossing  of  the  pressure  aqueduct  at 
Park  Road  with  its  new  12-inch  steel  main. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  Contracts  74,  75,  77,  84,  94,  1 10,  114  and  130. 
Surveys  were  made  of  miscellaneous  properties  along  the  pressure  aqueduct  line 
and  for  the  location  of  bore  holes  and  for  profiles  along  the  line  of  the  proposed 
City  Tunnel.  Surveys  of  the  revised  location  of  the  City  Tunnel  and  topographic 
surveys  of  spoil  areas  at  the  three  additional  shaft  sites  were  made.  Topo- 
graphic surveys  for  drainage  were  made  in  connection  with  the  settlement  of 
damages  to  real  estate  adjoining  Norumbega  Reservoir.  Surveys  were  continued 
along  the  pressure  aqueduct  for  use  in  preparing  record  plans.  Surveys  were 
made  and  test  pits  dug  for  information  to  be  used  in  the  design  of  the  Nut 
Island  sewage  treatment  plant.  Miscellaneous  photographs  of  real  estate  and 
construction  work  were  taken,  and  many  enlargements  were  prepared  for  use  in 
litigation. 

Miscellaneous  aggregate  and  concrete  samples  were  taken  during  construction 
operations  for  purposes  of  testing.  Geological  studies  were  continued,  including 
detailed  mapping  of  the  Southborough  Tunnel  and  of  the  Charles  River  Shaft 
and  the  examination  of  this  shaft  as  the  excavation  progressed.  They  also 
included  seismograph  investigations  in  certain  areas  along  the  north  loop  of  the 
proposed  City  Tunnel  where  seismic  profiles  of  the  depth  of  overburden  in 
certain  critical  areas  were  taken  with  the  cooperation  of  Reverend  Daniel 
Linehan  of  Weston  College.  These  profiles  were  made  to  assist  the  sub-surface 
investigations  by  core  borings  under  Contract  113,  but  were  found  somewhat 
unreliable  due  in  a  large  part  to  sudden  changes  in  sub-surface  terrain,  and 
to  the  presence  of  decomposed  rock  overlying  the  sound  bedrock. 
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The  work  of  maintenance  along  the  pressure  aqueduct  included  setting  stone 
bounds,  planting  shrubbery  received  from  the  Belchertown  nursery,  and  grout- 
ing with  bentonite  the  foundations  under  one  of  the  low  embankments  of 
Norumbega  Reservoir.  Repairs  were  made  of  various  properties  of  the  Com- 
mission used  for  storage  purposes. 

An  average  force  of  7  men  was  employed  for  6  weeks  in  1941  on  work  under 
the  Federal  grant.  On  other  miscellaneous  work  a  small  labor  force  wa^ 
employed  a  portion  of  each  year. 

Progress  op  Contracts 

Contract  74- — Contract  74,  for  constructing  the  Southborough  Tunnel,  Section 
2  of  the  pressure  aqueduct,  was  substantially  completed  July  15,  1940,  and  all 
work  was  completed  under  the  contract  September  25.  The  contractor's  machine 
shop  at  Shaft  2  was  destroyed  by  fire  January  12,  1940,  and  immediately  rebuilt. 
The  contractor  continued  to  obtain  his  electrical  power  from  the  District's 
Sudbury  Dam  power  station  until  September  15.  The  total  power  consumption 
at  Shafts  1,  2  and  3  for  the  year  was  1,574,800  kilowatt  hours,  and  at  Shaft  4, 
336,000  kilowatt  hours,  the  total  for  the  duration  of  the  contract  being  3,134,800 
kilowatt  hours  at  Shafts  1,  2  and  3,  and  819,400  at  Shaft  4.  The  contractor 
continued  the  use  of  sewage  tanks  at  the  shaft  heads.  At  the  completion  of  the 
work  the  tanks  at  Shaft  1,  2  and  3  were  entirely  emptied  of  their  contents  and 
filled  with  gravel  and  the  10,000  gallon  tank  at  Shaft  4  was  left  for  the  use  of 
the  contractor  on  Contract  84.  The  tunnel  excavation  continued  exceptionally 
dry.  The  work  was  remarkably  free  from  serious  accidents  and  there  were  no 
fatalities.  Tunnel  excavation  continued  by  the  full-face  method,  the  additional 
length  excavated  from  Shaft  1  was  241  feet,  until  December  17,  1939;  370  feet 
in  the  west  heading  from  Shaft  2,  until  December  19.  No  additional  tunnel 
support  was  required.  The  tunnel  excavation  was  completed  on  December  19, 
1939,  when  Commissioner  Hultman  threw  the  firing  switch  at  the  top  of  Shaft  2 
for  the  last  blast. 

At  the  beginning  of  the  year  1940,  the  surface  plants  at  Shafts  2  and  3  of  the 
concrete  tunnel  lining  operations  were  under  construction.  Both  plants  were 
similar  in  design,  each  consisting  of  a  line  of  9  steam  heated  aggregate  bins 
extending  out  from  the  shaft  head  and  holding  the  fine  aggregate  and  two  sizes  of 
coarse  aggregate.  These  bins  were  filled  by  truck  from  the  stock  piles  located 
at  the  shaft  site.  In  an  enclosed  trap  tunnel  beneath  the  bins  were  three, 
14-cubic-foot  scale  hoppers  that  travelled  on  overhead  rails  and  emptied  onto 
a  belt  conveyor  rurming  to  the  top  of  the  shaft.  From  this  conveyor  the  aggre- 
gate was  emptied  into  a  10-inch  pipe  rurming  down  the  shaft  to  an  air  operated 
gate  by  which  the  aggregate  was  dmnped  into  1-cubic-yard  batch  boxes  on  small 
flat  cars. 

Bulk  cement  was  unloaded  from  freight  cars  at  the  Southborough  depot 
siding  into  a  cement  hopper  by  an  unloading  screw-and-bucket  conveyor.  It  was 
transported  in  covered  trucks  to  a  2,000-barrel  cement  bin  at  each  shaft.  The 
cement  was  then  moved  by  screw  conveyor  to  a  vertical  10-inch  pipe,  dropping 
to  a  small  auxiliary  hopper  at  the  bottom  of  the  shaft  from  which  it  was  weighed 
and  loaded  into  a  separate  compartment  in  the  batch  box.  A  train  of  5  cars  with 
2  batches  each  was  hauled  to  the  28-cubic-foot  electrically-operated  mixer, 
located  about  100  feet  from  the  forms.  The  concrete  was  discharged  from  the 
mixer  into  a  pistonless  air  gun  and  shot  through  a  6-inch  shooting  line  into  the 
top  of  the  form, 

Collapsible  circular  forms  were  used  in  20-foot  sections  with  a  row  of  4 
inspection  ports  spaced  around  the  circumference  every  5  feet  in  length.  In 
general,  5  of  these  forms  were  assembled  at  a  time  for  placing  concrete.  Two 
hundred  feet  of  forms  were  used  with  each  mixer  so  that  the  usual  schedule  of 
placement  called  for  placing  concrete  starting  at  midnight  and  continuing  until 
the  100-foot  form  was  filled,  usually  at  or  before  noon,  cleaning  the  rock  invert, 
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moving  the  mixer,  trimming  and  taking  care  of  water,  then  moving  the  previously 
filled  100  feet  of  forms  from  4  P.  M.  to  midnight,  ready  for  the  next  concreting. 
The  forms  were  collapsed  and  telescoped  by  means  of  a  form  jumbo. 

The  mixer  fed  from  the  Shaft  3  plant  started  January  4,  1940,  placing  concrete 
near  the  bottom  of  Shaft  4  and  continuing  back  toward  Shaft  3  until  the  shaf1 
was  reached  March  25,  the  average  daily  progress  being  58  feet.  Here  the  mixer 
and  the  form  jumbo  were  turned  around  and  started  again  about  two  thirds  the 
distance  from  Shaft  3  to  Shaft  2  on  April  2,  working  back  towards  Shaft  3,  and 
completed  on  June  7,  with  an  average  daily  progress  in  this  stretch  of  61  feet. 
The  total  distance  concreted  by  this  plant  was  8,869  feet.  The  mixer  fed  from 
Shaft  2  was  similarly  operated  commencing  to  concrete  first  near  the  bottom  of 
Shaft  1  on  February  12,  and  completed  the  run  to  Shaft  2  April  26,  with  an 
average  daily  progress.of  72  feet,  and  then  started  the  final  run  May  6,  and  com- 
pleted June  22,  with  an  average  daily  progress  of  35  feet.  The  total  distance 
concreted  by  this  plant  was  6,989  feet.  After  the  tunnel  lining  was  brought  as 
close  to  the  shafts  as  possible,  about  110  feet,  the  mixer  was  brought  to  the 
surface  and  concrete  mixed  there  and  lowered  into  the  tunnel,  epecial  forms 
being  required  for  the  closure  on  to  the  shaft  lining  previous  placed. 

The  special  section  at  the  bottom  and  top  of  the  downtake  shaft,  shaft  1, 
were  completed  March  12  and  May  29,  respectively,  with  transit-mixed  concrete. 
Special  work  at  the  unwatering  shaft.  Shaft  4,  was  started  May  10  with 
placing  of  steel  fining  in  the  pump  chamber  in  the  bottom  of  the  shaft. 
The  work  in  this  shaft  was  carried  on  continuously,  the  shaft  concrete  following 
the  steel  lining.  Wooden  forms  were  used  in  the  uptake  shaft  in  the  dry  well 
with  special  forms  for  the  Venturi  meter  section.  Afi  work  in  this  shaft  was 
completed  September  18,  1940.  Special  features  at  the  top  of  Shaft  3,  consisting 
of  a  spillway  into  Sudbury  Reservoir  and  provision  for  future  water  supply 
cormections,  was  started  July  iB  and  completed  September  21. 

Grouting  of  the  tunnel  was  carried  out  in  two  operations  commencing  after 
the  concrete  was  allowed  a  28-day  moist  curing.  First  the  tunnel  was  com- 
pletely grouted  under  low  pressure  during  which  a  maximum  pressure  of  50 
pounds  per  square  inch  was  used  until  each  connection  was  filled  to  refusal. 
A  compressed  air  pressure  grouting  maching  mounted  on  a  rubber-tired  truck 
was  towed  through  the  tunnel  by  an  electric  battery  tractor.  The  mixture  used 
in  grouting  depended  upon  the  known  condition  of  the  rock  and  the  reaction 
observed  at  each  comiection  and  varied  from  a  neat  mixture  of  1  cubic  foot  of 
cement  and  30  gallons  of  water  to  a  mixture  which  included  sand  in  the  propor- 
tion of  3  sand  and  1  cement.  For  the  high  pressure  grouting  1  cubic  foot  of 
cement  to  40  gallons  of  water  was  generally  used,  the  maximum  pressure  being 
350  pounds  per  square  inch.  Grouting  was  completed  September  9,  and  leakage 
in  the  entire  length,  3  miles,  was  reduced  to  approximately  28  gallons  per  minute. 

The  final  estimate  dated  September  27,  1940,  was  for  $2,933,832.49.  The 
contractor's  force  in  1940,  averaged  258  men,  the  maximum  being  389  for  the 
week  ending  May  29,  1940. 

No  important  items  of  plant  were  added. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  74  were  as  follows: 


Earth    excavation    in    shafts    ....... 

Rock  excavation  in  shafts  and  in  tunnel  within   50   feet   of   shaft 

Excavation  in  tunnel   except  within   50   feet  of   shaft 

Pumping  from  shafts  and  tunnels   . 

Drainage   channels   for   shafts   and    tunnel 

Concrete     masonry     for     shafts 

Concrete   masonry   in   tunnel    . 

Other     concrete     masonry 

Steel   linings    for    Shaft    4 

Steel   support  in  tunnel   . 

Timbering    in    shafts    and    tunnel 

Mixing   and   placing   grout 

Portland     cement 

Refilling  and  embanking 


730  cu.  yds. 
10,375     "      " 
142,500     "      " 
54,580   mil.  ft.  gals. 
16,635  lin.  ft. 

3,705   cu.  yds. 
57,150  cu.  yds. 
1,700   cu.  yds. 
206,900  lbs. 
237,530  lbs. 

159  Mft.  B.M. 
10,390    cu.  yds. 
120,100  bbls. 
31,660   cu.  yds. 


Contract  75. — Contract  75,  for  constructing  Section  1  of  the  cut-and-cover 
pressure  aqueduct,  was  continued  to  completion.  The  placing  of  the  12-foot 
6-inch  diameter  steel-cylinder  reinforced  concrete  pipe  in  sections  12  feet  long 
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and  weighing  approximately  46  tons  each,  continued  by  the  method  previously 
described,  with  a  locomotive  crane  in  the  trench.  A  total  of  123  sections,  or 
1,445  feet,  were  laid  during  1940,  making  a  total  of  SOO  sections,  or  9,564  feet 
Excavation  was  completed  February  1,  1940.  The  last  section  of  pipe  was 
delivered  March  22,  and  the  last  section  placed  June  14,  after  the  removal  of  the 
tracks  for  the  locomotive  crane.  The  last  few  sections  of  pipe  were  placed  at 
the  easterly  end  by  rolling  the  pipe  down  a  ramp  adjacent  to  Shaft  1  of  the 
Southborough  Tunnel  on  to  greased  skids  set  on  rails  on  the  concrete  base 
and  sliding  it  westerly  to  the  pipe  previously  placed.  The  average  number  of 
sections  placed,  on  each  day  on  which  pipe  was  actually  placed,  was  4.  The 
maximum  in  any  one  day  was  10.  Refill  over  the  aqueduct  was  completed 
August  16,  and  loam  dressing  October  2.  Final  caulking  and  placing  mortar  on 
the  inside  joints  was  completed  June  27. 

At  the  pressure  aqueduct  intake  works  the  construction  work  for  diverting 
crane  brook  was  resumed  in  June,  1940,  and  completed  July  l'5.  The  recon- 
struction of  the  open  channel  above  the  intake  works  to  form  an  equalizing 
basin  was  continued  by  raising  the  embankments  and  the  road  on  the  north  side 
of  the  basin  during  June  and  July,  and  stripping  and  regravelling  the  slopes  to 
the  increased  height.  The  construction  of  the  masonry  diversion  dam  was 
continued  to  completion  on  February  6,  1940.  The  concrete  substructure  of  the 
intake  building  was  completed  September  21,  and  work  on  the  superstructure 
suspended  during  the  wiiiter.  The  building  was  of  stone  masonry  exterior  and 
tile  interior.  Steel  frame  and  slate  roofing  was  completed  June  12  The  special 
steel  plate  connection  from  the  intake  to  the  aqueduct  contained  provisions  for 
future  extension  of  the  pressure  aqueduct  line  to  Wachusett  Reservoir  and  was 
completed  June  21,  and  the  special  connection  with  similar  provision  at  the 
downtake  shaft  of  the  Southborough  Tunnel,  Shaft  1,  was  completed  August  14. 
Permanent  fencing  along  the  aqueduct  consisting  of  approximately  23,300  feet 
was  started  May  14  and  completed  October  3,  1940. 

The  test  for  leakage  was  made  between  temporary  dished  steel  bulkheads  at 
the  two  ends  of  Section  1.  Very  satisfactory  results  were  obtained;  namely, 
7.1  gallons  per  day  per  inch  of  interior  pipe  diameter  per  mile  of  pipe  at  low 
working  hvdrostatic  head. 

The  final  estimate  dated  January  29,  1941,  was  for  $521,806.66.  The  con- 
tractor's force  in  1940,  averaged  49  men,  the  maximum  being  159  for  the  week 
ending  June  8,  1940. 

No  important  items  of  plant  were  added. 

The  total  work  done  and  materials  furnished  under  the  principal  item  of 
Contract  75  are  shown  in  an  accompanying  table. 

The  following  subcontractors  did  substantial  amounts  of  work  under  this 
contract : 

American    Chain   Link   Fence    Co.  Fencing 

Pneumatic    Concrete    Corporation  Guniting  and  mortar  lining 

Walsli   Holyoke   Steam   Boiler  Works  Plate  steel  pipe  connections 

Contract  77. — Contract  77,  for  constructing  Section  3  of  the  cut-and-cover 
pressure  aqueduct,  was  continued  to  completion.  The  work  was  continuous 
except  for  the  period  from  February  15  to  March  23,  1940,  when  all  operations 
were  suspended.  It  was  accepted  as  substantially  complete  on  September  15  and 
all  work  was  completed  under  the  contract  November  30,  1940.  The  placing 
of  the  11-foot  6-inch  diameter  steel-cylinder  reinforced  concrete  pipe  in  sections 
16  feet  long  and  weighing  from  40  to  50  tons  each,  continued  by  the  method 
previously  described,  with  a  gantry  crane  astride  the  trench.  A  total  of  123 
sections,  or  1,445  feet,  were  laid  during  1940,  making  a  total  of  SOO  sections,  or 
9,564  feet.  Excavation  was  completed  February  1.  The  last  section  of  pipe 
was  put  in  place  January  4.  Backfill  was  completed  May  11  and  final  caulk- 
ing and  mortaring  of  the  joints  June  4.  Loam  dressing,  seeding  and  grassing 
was  completed  July  17. 

The  connection  to  the  existing  supply  lines  of  the  Weston  Aquediict  was 
started  April  16,  1940,  by  unwatering  two  of  them,  lines  Nos.  2  and  3  and  di- 
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verting  the  entire  supply  through  No.  1.  Of  the  60-inch  cast-iron  pipe  removed 
from  lines  2  and  3,  12  lengths  were  sent  to  Stoneham  and  used  in  the  construction 
of  the  enlargement  to  Fells  Reservoir  under  Contract  99.  The  S4-inch  steel- 
cylinder  reinforced  concrete  pipe  comprising  the  main  connection  from  the  new 
pressure  aqueduct  to  the  Weston  Aqueduct  was  placed  June  27  and  final 
caulking  completed  July  19.  All  the  necessary  changes  in  lines  2  and  3  including 
the  special  steel  plate  connections  to  the  84-inch  line  were  completed  October  9 
and  the  water  then  shut  off  from  line  1  and  diverted  through  the  reconstructed 
lines  2  and  3,  behind  a  temporary  bulkhead  in  the  connection  to  line  1  and  to  the 
pressure  aqueduct.  Work  then  proceeded  on  the  removal  of  cast-iron  pipe 
sections  in  the  old  hne  1,  and  the  construction  of  special  steel  plate  connections 
and  valves  at  this  point.  Some  cleaning  up  and  minor  work  remained  to  be 
done  at  the  end  of  1940,  and  the  reconstructed  line  1  had  not  yet  been  put  back 
into  service.  Work  on  the  special  steel  plate  connections  to  the  uptake  shaft  of 
Southborough  Tunnel,  Shaft  4,  Avas  commenced  on  July  13,  1940,  and  the  six 
72-inch  main  control  valves  were  placed  during  the  next  two  weeks.  Fencing 
along  the  aqueduct,  consisting  of  approximately  35,000  feet  was  started  April 
16  and  completed  September  27. 

The  test  for  leakage  was  made  between  temporary  dished  steel  bulkheads  at 
the  two  ends  of  Section  3.  Very  satisfactory  results  were  obtained,  namely, 
12.2  gallons  per  da}-  per  inch  of  interior  pipe  diameter  per  mile  of  pipe  at  full 
working  hydrostatic  head. 

The  final  estimate  dated  January  29,  1941,  was  for  $496,597.43.  The  con- 
tractor's force  in  1940,  averaged  44  men,  the  maximum  being  171  for  the  week 
ending  May  18,  1940. 

No  important  items  of  plant  were  added. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  77  are  shown  in  an  accompanjdng  table. 

The  following  subcontractors  did  substantial  amounts  of  work  under  this 
contract. 

American   Chain  Link  Fence   Co.  Fencing 

Pneumatic  Concrete  Corporation  Guniting  and  mortar  lining 

"Walsh  Holyoke   Steam   Boiler  Works  Plate    steel   pipe    connections 

Contract  84- — Contract  84,  for  constructing  the  head  house  and  appurtenances 
at  Shaft  4  of  the  Southborough  Tunnel,  was  started  September  19,  1940.  The 
work  consisted  of  constructing  a  masonry  building  on  foundations  most  of  which 
were  placed  under  Contracts  74  and  77.  The  erection  of  structural  steel  was 
started  November  19,  and  practicallj-  completed  during  the  first  season.  The 
stone  masonry  was  started  November  22  and  protected  during  the  cold  weather 
by  closing  the  building  with  tarpaulin  and  heating  with  salamanders  until  the 
setting  was  completed  January  18,  1941.  Interior  brick  and  tile  masonry  wa.s 
set  along  with  the  outer  stone  masonry,  lagging  behind  in  general  about  1% 
stone  courses.  The  roof  purhns  were  covered  with  wire  mesh  for  subsequent 
guniting  and  the  precast  roof  slabs  placed  February  7.  The  copper  roofing  was 
completed  May  1.  The  inside  roof  members  were  gunited  and  the  rebound 
cleaned  up  March  21.  The  electrical  work  included  wiring  in  the  dry  shaft  and 
underground  pump  chamber  for  tunnel  unwatering.  This  work  was  completed 
and  the  switchboard  tested  May  12.  A  temporary  power  connection  from  the 
generating  plant  on  the  Sudbury  Dam  was  made  April  10  and  removed  July 
16,  1941. 

The  work  of  installing  the  tunnel  unwatering  pump  at  the  bottom  of  the  shaft 
commenced  April  17  and  was  completed  June  2.  The  entire  work,  including 
the  adjustment  of  Venturi  meter  recording  panels  for  the  large  meter  on  the 
by-pass  to  Weston  Aqueduct,  special  valve  mechanisms,  air  blower  for  ventilat- 
ing the  unwatering  pump  chamber,  grading  of  the  grounds  and  construction  of 
display  fountain,  was  completed  September  26,  1941. 

The  final  estimate  dated  October  1,  1941,  was  for  $100,673.01.  The  con- 
tractor's force  averaged  generally  10  to  12  men. 
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Contract  94. — Contract  94,  for  sinking  a  caisson  to  sound  ledge  for  the  Charles 
River  Shaft,  No.  5,  of  the  pressure  aqueduct,  was  started  in  Feburary,  1940. 
The  work  consisted  of  sinking  from  the  bottom  of  a  shallow  open  cut  close  to 
the  Charles  River  a  reinforced  concrete  caisson  43  by  20  feet  to  sound  ledge,  and 
constructing  near  the  top  of  the  shaft,  connections  to  the  east  end  of  the  pressure 
aqueduct  built  under  Contract  81.  The  caisson  contained  three  large  wells. 
The  central  well  was  12  feet  in  diameter  inside  the  steel  lining  and  will  later 
form  the  9-foot  diameter  dry  well  for  access  to  the  tunnel  unwatering  pump 
chamber  at  the  bottom  of  the  shaft.  The  two  outer  wells  were  9  feet  8  inches 
in  diameter  inside  the  steel  linings,  which  linings  will  later  be  extended  for  a 
suitable  bond  the  sound  ledge  and  these  wells  will  later  form  the  two  9-foot 
diameter  downtake  shafts,  one  to  the  Chestnut  Hill  branch  and  the  other  to  the 
northerly  branch  of  a  possible  future  distribution  City  Tunnel  loop.  The  con- 
tractor started  assembling  his  eqiiipment  February  9,  cleared  the  site  and  started 
open-cut  excavation  February  12.  About  150  gallons  per  minute  were  pumped 
from  lines  of  well  points  sunk  from  the  original  surface  and  from  a  berm,  and 
about  400  gallons  per  minute  from  a  gravel-packed  deep  well  sunk  about  47 
feet.  A  foot  of  screened  gravel  was  placed  on  the  bottom  of  the  open. cut  for  a 
bearing  surface  for  the  caisson  shoe,  which  was  set  March  23  at  Elev.  32.  The 
first  7-foot  hft  of  concrete  was  completed  April  9.  Excavation  in  the  caisson 
was  started  April  11  by  means  of  men  loading  a  clamshell  bucket  and  was 
continued  by  this  method  to  Elev.  10.5,  where  on  April  28  the  incoming  water 
was  more  than  the  pumps  could  handle  in  spite  of  additional  well  points  driven 
in  the  working  chamber  floor.  The  contractor  then  decided  to  install  air. 
While  the  compressed  air  plant  was  being  installed  excavation  was  continued 
with  a  clamshell  bucket  digging  under  water  until  Elev.  11  was  reached  May  21, 
the  excavation  being  interrupted  from  time  to  time  for  the  pouring  of  additional 
concrete  lifts. 

The  first  shift  under  air  commenced  work  May  31,  1940,  under  a  pressure  of 
15  pounds  per  square  inch.  The  maximum  pressure  reached  when  ledge  was 
encountered  was  29  pounds.  Air  was  discontinued  June  19,  after  the  caisson 
had  been  sealed  off  with  the  shoe  at  Elev. — 35.50.  Open  excavation  in  bedrock 
continued  to  Elev.  -80.5  on  July  2.  After  trimming  and  scaling  and  placing  of 
timber  at  danger  points  in  the  shaft  sides,  the  pouring  of  concrete  lining  in  the 
excavated  shaft  started  July  10  and  continued  until  the  closure  was  made  to  the 
bottom  of  the  caisson  September  4.  On  July  25,  excavation  in  the  shaft  was 
resumed  and  continued  to  Elev.  -104.5,  which  was  reached  August  2. 

During  the  caisson-sinking  operations  in  open  air,  the  contractor  averaged 
2.16  feet  per  day,  the  maximum  being  5.36.  During  the  caisson  sinking  under 
air  the  average  progress  was  2.38  feet  per  day,  the  maximum  being  3.0.  During 
the  shaft  extension  into  rock  below  the  caisson  in  open  air,  the  average  progress 
was  3.04  feet  per  day  and  steel  and  concrete  lining  in  the  three  wells  was  placed 
at  an  average  rate  of  two  feet  per  day.  Grouting  in  the  shaft  was  carried  on 
continuously  from  September  18  to  26,  starting  in  the  lower  connections  and 
progressing  upward,  using  a  mix  of  1^/^  bags  of  cement  to  50  gallons  of  water. 

Concrete  foundation  mats  for  the  control  valves  and  aqueduct  connections  at 
the  top  of  the  shaft  were  placed  during  August.  The  placing,  assembling  and 
welding  of  valves  and  steel  plate  work  was  completed  October  5,  and  the  con- 
crete envelope  and  mortar  lining  October  23.  Connections  to  the  end  of  the 
pressure  aqueduct  line  constructed  under  Contract  81  are  located  north  of  the 
shaft,  and  those  to  a  possible  future  second  line  are  on  the  south  side  of  the 
shaft.    All  work  was  completed  October  28,  1940. 

In  order  to  provide  for  future  work  at  the  site,  including  the  future  tunnel 
contract,  with  a  minimum  of  interference  and  also  in  order  to  reduce  liability  of 
damage  to  the  equipment,  one  of  the  60-inch  valves  nearest  the  shaft  head  was 
removed  and  a  temporary  blank  flange  was  substituted  The  bonnet  and  disc 
were  removed  from  two  other  valves,  and  the  fourth  valve  which  was  in  such 
a  position  that  it  did  not  materially  interfere  with  the  shaft  head  frames  was 
protected  by  heavy  timbering. 
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The  final  estimate  dated  February  7,  1941,  was  for  $190,396.32.  The  con- 
tractor's force  averaged  24  men,  the  maximum  being  74  for  the  week  ending 
June  8,  r940. 

The  principal  items  of  plant  were  as  follows: 


1      Hoist 

3      Cranes — 65,  45  and  30-foot  booms  and  clamshellbuckets 

1      60-horsepo\ver  Diesel   crane,    60-foot  boom 

1      Caterpillar-tractor  bulldozer 

Miscellaneous   pumps,    compressors,   trucks,   concrete   mixer,    etc. 


The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  94  were  as  follows: 


Elev. 


Construction    of    shaft    down    to    Elev.    -50 

Earth    excavation 
Rock    excavation 

Concrete    . 
Reinforced   steel    . 

Steel     pipe 
Shaft  excavation   below 

Excavation 

Concrete 

Steel    plate    lining     . 
Steel  plate  pipe  outside  limits  of   shaft 
Concrete   outside  limits   of   shaft   ..... 
Portland   cement   other   than   for   shaft   above    Elev.  -50 
Reinforcing  steel  other  than  for  shaft  above  Elev.  -50 
Caring  for  and  setting  valves  furnished  by  Commission 


2,600  en.  yds. 
300  cu.  yds. 

2,025  cu.  yds. 
148,000  lbs. 
143,000  lbs. 

1,390  cu.  yds. 
450  cu.  yds. 
52,630  lbs 
82,600  lbs. 
975  cu.  yds. 
2,190  bbls. 
119,560  lbs. 
149,620  lbs. 


Contract  110. — Work  under  Contract  110,  for  extending  the  Charles  River 
shaft  of  the  Pressure  Aqueduct,  consisted  of  continuing  the  excavation  of  the 
shaft  to  its  full  depth  below  the  limit  reached  under  Contract  94,  constructing 
the  preliminary  lining  of  the  three  walls  and  excavating  for  the  future  pump 
chamber  and  tunnel  headings  at  the  bottom  of  the  shaft.  Under  the  terms  of 
the  contract,  it  was  necessary  for  the  contractor  to  use  two  head  frames. 
Erection  of  these  was  started  September  28,  1940,  and  completed  October  21. 
Actual  rock  excavation  in  the  shaft  started  October  23  and  was  interrupted  by 
a  strike  from  November  20  to  29.  The  method  of  excavation  was  to  drill  the 
rock,  each  round  having  40  holes  about  8  feet  deep,  load,  shoot  and  muck  by 
hand  into  1% -cubic  yard  buckets  which  were  dumped  at  the  top  into  trucks 
which  hauled  the  muck  to  the  spoil  area.  Due  to  delay  in  the  delivery  of  steel 
plate  interlining,  it  was  impossible  to  concrete  the  lining  as  the  excavation  pro- 
gressed so  that  temporary  timber  support  was  required.  'The  entire  depth  of 
the  shaft  from  Elev.  -SO,  the  limit  of  the  concrete  hning  placed  under  contract 
94,  was  supported  with  timber.  Due  to  delays  in  the  delivery  of  steel  lining,  it 
was  not  possible  to  replace  the  concrete  lining  as  the  excavation  progressed.  In 
order  not  to  unduly  delay  the  prosecution  of  the  work,  the  excavation  was 
continued  to  the  bottom  of  the  shaft  and  the  steel  and  concrete  lining  placed  from 
the  bottom  up.  The  potential  hazard  in  such  a  depth  of  unsupporting  shaft 
necessitated  the  placing  of  temporary  timber  support  for  the  entire  depth. 
The  excavation  and  timbering  continued  until  January  4,  1941,  when  an 
elevation  of  -279  was  reached,  a  few  feet  below  the  bottom  of  the  lining  under 
this  contract.  Preparations  were  immediately  made  to  start  placing  the  concrete. 
Forms  were  set  for  the  two  future  waterway  shafts,  which  have  no  steel  lining  at 
the  bottom.  Bituminous-lined  and  galvanized  pipes  to  be  encased  in  the  concrete 
for  various  requirements  of  the  contract  and  steel  lining  of  the  central  future 
drj?-  well  were  set  in  place  and  provisions  made  for  controlling  the  leakage  of 
water.  The  first  concrete  was  placed  January  19.  Transit-mixed  concrete  was 
used.  Temporary  timber  support  was  removed  as  the  work  progressed  up  the 
shaft.  After  the  first  44  feet  of  concrete  Hning  were  completed,  excavation  was 
resumed  at  the  bottom  of  the  shaft  and  extended  into  the  future  underground 
pump  chamber  and  the  two  tunnel  headings  required  for  the  future  distribution 
tunnel  loop.  The  placing  of  concrete  in  the  shaft  and  excavation  at  the  bottom 
were  then  carried  on  simultaneously,  except  that  excavation  was  suspended 
temporarily  during  the  actual  pouring  of  concrete.  The  tunnel  heading  to  the 
northeast  was  turned  March  4,  and  to  the  east  toward  Chestnut  Hill  April  1. 
The  connection  of  the  steel  linings  and  embedded  pipes  to  the  existing  linings 
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previously  built  at  Elev.  -SO  was  made  and  the  final  concrete  placed  May  31, 
previous  to  which  all  excavation  in  the  heading  at  the  bottom  of  the  shaft  stopped 
and  was  not  renewed.  Excavation  in  the  northeast  heading  had  progressed 
about  115  feet,  and  in  the  easterly  branch  to  Chestnut  Hill  about  206  feet,  the 
tunnel  invert  at  these  locations  being  Elev.  -312.5.  In  order  to  support  the 
excavation  in  the  underground  pump  chamber  during  the  period  which  will 
ensue  before  resumption  of  work  under  a  future  contract,  timber  support  was 
placed  during  the  week  ending  June  7.  Pumping  from  the  shaft  was  then 
stopped,  the  head  frame  and  all  other  buildings  and  structures  at  the  site 
removed,  and  a  cover  built  over  the  top  of  the  shaft,  all  of  which  was  completed 
June  21,  1941. 

The  final  estimate  dated  July  10,  1941,  was  for  $205,194.97.  The  contractor's 
force  averaged  56  men,  the  maximum  being  92  during  the  week  ending  December 
14,   1940. 

The  contractor  used  two  5-ton  hoists,  one  10-ton  crane,  one  caterpillar  tractor 
bulldozer,  two  500  c.f.m.  compressors,  and  40-foot  steel  forms  of  9-foot  diame- 
ter, in  addition  to  miscellaneous  pumps,  trucks,  small  tools,  etc. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  llO  are  as  follows: 

Excavation  for  shaft   and   tunnel        ........  7,440  cu.  yds. 

Concrete    masonry      ...........  2,700  cu.  yds. 

Timbering            .           .           .           .           .           .           .           .           .          .           .          .  137   M. ft.  B.M. 

Portland    cement         ...........  4,460   barrels 

Steel   plate   lining        ...........  257,490  lbs. 

16"   to  24"  bituminous  lined  steel  pipe        .......  780  lin.  ft. 

.  ..Contract  114- — Work  under  Contract  114,  for  making  core  borings  for  sub- 
surface investigations  at  additional  shaft  sites  on  the  line  of  the  proposed  City 
Tunnel,  was  commenced  August  27,  and  completed  December  3,  1942.  524  feet 
of  core  borings  were  made.  The  contractor  used  a  maximum  of  six  and  a  mini- 
mum of  two  men. 

The  final  estimate  dated  December  3,  1942,  was  for  $3,707.42. 

Contract  127. — Work  under  Contract  127,  for  furnishing  and  installing  switch- 
board equipment  in  the  District's  power  plant  at  Sudbury  Dam,  was  started 
December  9,  1941.  In  addition  to  installing  a  switchboard,  a  cable  was  laid  from 
the  pressure  aqueduct  control  building  to  the  Weston  Aqueduct  head  house.  The 
work  was  completed  January  6.    The  contractor  used  an  average  of  two  men. 

The  final  estimate  dated  March  22,  1942,  was  for  $2,405.00. 

Contract  130,  for  grading,  foaming  and  grassing  in  the  vicinity  of  Shaft  4  of 
the  pressure  aqueduct,  and  for  the  improvement  of  access  roads  in  the  towns  of 
Marlborough,  Southborough,  and  Weston,  was  started  May  5,  1941,  with  the 
preparation  of  the  surface  of  the  access  road  to  the  pressure  aueduct  intake 
works  and  of  the  access  road  to  Norumbega  Reservoir,  and  with  excavation  in 
the  vicinity  of  Shaft  4.  Work  progressed  simultaneously  at  the  three  locations. 
Loam  for  dressing  in  the  vicinity  of  Shaft  4  was  hauled  from  the  Commission's 
stock  pile  in  Framingham.  The  two  access  roads  were  completed  May  14,  and 
the  grading,  loaming  and  seeding  at  Shaft  4,  May  20.  The  work  of  the  contract 
was  considerably  increased  by  the  requirements  of  loaming  in  the  vicinity  of  the 
Norumbega  Reservoir  gatehouse  where  an  additional  1200  cubic  yards  were 
hauled  and  spread.    All  work  under  the  contract  was  completed  May  28,  1941. 

The  final  estimate  dated  August  4,  1941,  was  for  $9,999.00.  The  contractor's 
force  averaged  23  men,  the  maximum  being  31  for  the  week  ending  May  17. 
The  contractor  used  one  gas-driven  shovel,  two  road  graders,  two  12-ton  gas- 
driven  roUers,  two  bulldozers  and  eleven  1^2  to  5-ton  trucks. 

Reservoir,  and  Aqueduct  Division 

The  Quabbin  Reservoir  and  Aqueduct  Division  continued  until  August  10,  3942, 
in  charge  of  the  work  in  the  Quabbin  Reservoir  area,  including  topographic  and 
real  estate  surveys,  cemetery  removals  and  reforestation,  of  all  work  in  the  Ware 
River  watershed  and  along  the  Quabbin  Aqueduct,  of  improvements  in  the 
Wachusett  watershed,  and  of  the  construction,  as  WPA  projects  sponsored  by 


WiNSOR  Memorial,  Overlooking  Winsor  Dam  from  the  Quabbin  Hill  Road 


QuABBiN  Reservoir,  Looking  Northerly  from  the  Administration  Building 


P.D.  147 


33 


o  o  o  o  o  o 

m  rH  CO  OS  CO    o» 

Tjl  CD  -til  00  N     CO 

oT  N  r-T  irj  oo'V; 

CO  tH  CO  rH  CO 


>flOlrtOO©0(ftO 
O    lO    ■*    -^ 


N    t-    CO    tH 


o  o  o  o  o  o 


OlOOOlOOl-O 


«0    t>    00    O  rH 


o   ?:)   o   o  o   o 

LO     O     00     CO     00     tH 

t-  in   o  05   o  o 


omooinoioo 


o  o  o  o  o  o 


N  00   CO  CO  -*   ca 

CO    O    T-i    o    -^ 


inoooooOrHO 

t-iocooroo'^oooo 

lO  o  CO  t-  ca  o         co_^ 

o"  cq"  CO  t>  co"  ro         lo" 

CO    tH    o    »  CO 


■fl.S.S 


fl  p. 
•25 


g-.s 


f^ 

o 

^ 

0) 

p.  p< 

f/;c/j 

o 

01 

"c8 

^ 

PLh 

Ph 

09 

— ^ 

h 

in   o   o  o  o   o 

iH    00    O    -*    Til    t- 

iH  CO  in  t-  •*   CO 


=*  fl  s 

05   03.5 

>  5P,£ 

03^3 

S       P 
^  ^Z< 

CJ  M    S 
.3    «.^ 

oi  a>  M 

a  H  ^< 


13     c3 

.2  ■= 


£  (^ 


inmoooocoo 

CONOOOOrHiHOOCO 

ojio,  moooNTHO 
05"  th"  CD  oT  in  co"        im" 

05    1-1    CD    CO  CO 


a      •  13    fn    ;i    fJ     .    a" 

■S=i^      ocsooci--! 
JO-     OiPQAkHiOi-:! 


<   2 


M  a>  o 
m  S  « 

«^  fi 

SS    => 

W        O 

u  <o  u 
ana  <B 

«    fl   a. 
^^$ 

^^  o  S 


C8     IH     I- 

§5  .- 


.&!  ^S 


S  Ph 


H  H 


'2i«=^i;gig|^1.g 


SB  ^ 


P\    2 


^  ii  :3        -S    fS 


I  O     SB  Q 


QJ      O      O     Tli 


2  ss 


g  a  (1h  3 


+3     =S     O     !U     o     »-i     03 

W  H  P^  rt  CO  U  D 


"    d    d 

Q     O)     (D     o 


^    9 


P^ 


bB 


II 


I  o  o 


4^""  CO 


o>' 
2'-'  ® 

IS  d  o 

d-s  d 

.  o  d 

d 


2  1=1  "S 

d  03    03 

CQ  Ol  J3 

(D    O  Q 

O  *   d 

*  *  *   5 


O  OP^P^Ph!»0202Ph 


34  P.D.  147 

the  Commission,  of  sewer  systems  for  the  towns  of  Rutland  and  Holden.  Com- 
mencing August  10,  1942,  a  single  field  division,  the  Reservoir  and  Aqueduct 
Division,  took  over  supervision  of  all  field  work  with  two  branch  offices,  one  at 
the  Ware  River  intake  works  covering  work  in  the  Ware  watershed  and  on  the 
Quabbin  Aqueduct  and  one  at  Auburndale  covering  work  on  the  Hultman  Aque- 
duct and  the  City  Tunnel  and  all  field  work  in  the  Metropohtan  area,  including 
that  on  sewerage  projects.  The  division  continued  the  maintenance  of  the  Rut- 
land-Holden  Sewer,  and  the  operation  of  the  water  analysis  laboratory  in  Belch- 
ertown,  the  Ware  River  intake  works  in  Coldbrook  and  the  Wachusett  outlet 
works  in  West  Boylston.  Upon  the  completion  of  construction,  Quabbin  Park 
Cemetery,  and  the  supply  section  of  Hultman  Aqueduct,  including  Norumbega 
Reservoir,  were  maintained  and  operated. 

The  Metropohtan  Police  continued  to  be  housed  in  the  Administration  Build- 
ing at  Belchertown. 

Miscellaneous  Office  Work 

Periodical  estimates  for  Contracts  52,  82,  93,  102,  106,  107,  108,  111,  112, 
116,  118,  120,  124  and  125,  and  final  estimates  for  Contracts  52,  66,  67,  72,  82, 
93,  102,  106,  107,  108,  111,  112,  116,  118,  119,  1'20,  124  and  125  were  prepared. 
Work  was  continued  on  revisions  and  additions  to  real  estate  plans.  Rainfall, 
temperature  and  river  flow  records  were  kept  at  the  established  stations.  Ac- 
companying tables  show  the  monthly  rainfall  during  1940  to  1945  inclusive,  at 
stations  on  the  Ware  and  Swift  watersheds.  Plans  and  studies  were  continued 
of  methods  of  disposing  of  sewage  in  the  towns  of  Boylston  and  West  Boylston 
in  the  Wachusett  watershed.  Plans  of  the  proposed  general  Ware  taking  were 
completed  for  the  towns  of  Bar  re,  Rutland  and  Hubbardston.  Work  was  con- 
tinued on  the  record  plans  of  highways,  structures  and  real  estate  holdings  in 
the  watersheds  and  along  the  aqueducts.  Studies  and  plans  were  made  for  access 
roads  in  the  reservoir  area,  for  a  transmission  line  to  Quabbin  Hill  Building, 
for  remodeling  and  constructing  buildings  for  maintenance  use  at  Quabbin  Reser- 
voir, including  two  new  residences  on  Blue  Meadow  Road,  and  for  altering  prop- 
erty of  the  Commission  near  the  south  abutment  of  Wachusett  Dam  to  provide 
for  public  toilets,  housing  of  radio  equipment  and  police  maintenance.  The 
Belchertown  office  continued  its  records  of  the  affairs  of  the  four  former  towns 
of  Dana,  Enfield,  Greenwich  and  Prescott,  issued  vital  statistics  and  records 
as  requested,  and  investigated  all  cases  of  welfare  and  old  age  assistance. 

Miscellaneous  work  was  completed  in  connection  with  the  Ludlow  Manufac- 
turing Associates'  diversion  damage  case  and  assistance  rendered  to  the  Com- 
mission's attorneys  during  the  trial  of  the  case  in  Springfield. 

Miscellaneous  Field  Work 

Lines  and  grades  were  given  for  construction,  and  cross  sections,  profiles  and 
other  miscellaneous  surveys  were  made  in  connection  with  work  on  Contracts 
52,  66,  67,  82,  93,  106,  107,  108,  111,  112,  116,  118,  119,  120,  124  and  125,  and  with 
work  on  the  WPA  sewer  projects  in  Holden  and  Rutland.  Considerable  topog- 
raphy was  taken  in  coimection  with  drainage  studies  in  the  Ware  watershed, 
studies  and  designs  for  improving  the  access  roads  to  Winsor  Dam,  and  studies 
for  the  diversion  of  the  sewage  of  West  Boylston  and  Boylston  in  the  Wachusett 
watershed.  Field  work  in  1942  included  surveying  and  inspecting  the  construc- 
tion of  approximately  16,250  feet  of  boundary  fence  north  of  Prescott  peninsula, 
completed  October  10,  1942,  by  the  U.  S.  War  Department,  and  miscellaneous 
surveys  in  other  locations  in  the  reservoir  area  while  the  Commission  has  per- 
mitted that  department  to  use,  also  the  surveying  of  fines  for  fences,  fire  lanes 
and  clearing  at  the  north  end  of  the  Prescott  peninsula  under  a  WPA  program 
sponsored  by  the  Federal  government.  Work  was  continued,  on  the  survejdng 
of  taking  lines,  of  the  relocated  town  liens,  of  areas  in  the  reservoir  bottom 
requiring  reclearing  ahead  of  the  rising  water  level  and  of  potential  hazards 
to  navigation  as  the  water  rises.  The  work  of  setting  stone  bounds  to  locate 
taking  lines  and  outlying  properties  of  the  Commission  was  continued. 
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In  1941,  weirs  were  installed  on  four  brooks  on  the  intervening  drainage  area 
between  Winsor  Dam  and  Bondsville.  Stone  suitable  for  the  construction  of  the 
Quabbin  Hill  buildings  were  selected  from  roadside  walls  and  hauled  to  the 
building  site.  Stone  and  other  material  for  the  work  under  Contract  118  were 
hauled  to  the  various  construction  sites.  Foundations  for  the  pylons  built  under 
Contract  119  were  constructed.  Work  was  commenced  in  1944  on  the  construc- 
tion by  force  account  of  two  residences  on  Blue  Meadow  Road  for  maintenance 
use  at  Quabbin  Reservoir.  Lumber  and  other  materials  were  salvaged  from 
various  Commission-owned  buildings  on  the  watersheds  for  use  in  their  con- 
struction. A  sewer  line  was  constructed  to  connect  them  to  the  main  disposal 
line  from  the  Administration  buildings.  The  first  of  these  two  buildings  was 
completed  sufficiently  to  be  ready  for  occupancy  on  November  6,  1945.  One 
additional  storage  building  was  constructed  in  1944  from  one  of  the  former 
C.C.C.  camps  on  Route  9.  The  sewage  disposal  area  at  the  Administration 
Building  septic  tank  was  extended  in  1944.  All  vehicular  repairs  were  taken  care 
of  at  the  repair  shop  in  the  west  garage  of  the  Administration  Building  and  at 
the  Ware  River  intake  service  building.  Commencing  June  17,  1940,  the  Quab- 
bin Hill  buildings  were  maintained  for  use  of  the  public  except  for  the  period 
of  the  war  emergency  between  December  9,  1941,  and  April  9,  1946. 

Monthly  inspections  and  reports  were  continued  of  conditions  found  at  all 
shaft  heads  along  the  Quabbin  Aqueduct.  The  chlorinantor  station  on  Mill  Brook 
below  the  Central  New  England  Sanatorium  was  maintained.  The  Department 
of  Public  Health  continued  its  cooperation  with  this  division  in  the  analysis  of 
samples  of  water.  Surveys  for  the  proposed  City  Tunnel  extension  of  Hultman 
Aqueduct  were  continued.  In  1945,  real  estate  taking  plans  were  prepared  for 
the  entire  tunnel  length. 

Sewage  level  gages  were  maintained  on  the  South  Metropolitan  sewer  com- 
mencing in  1943,  on  the  Neponset  Valley  sewer  for  a  short  period  in  1944,  at 
the  Fens  Gate  Chamber  of  the  Boston  Marginal  Conduit  since  June  23,  1944, 
and  at  the  Charles  River  Dam  Chamber  of  the  Cambridge  Marginal  conduit 
since  June  20,  1945.  The  field  work  included  surveys  and  subsoil  investigations 
for  Sewerage  Project  No.  1  at  Nut  Island,  soil  anah^sis  at  the  Park  Road  labora- 
tory, the  collection  of  flow  data  and  the  collection  and  analysis  of  sewage  sam- 
ples in  the  South  Metropolitan  trunk  sewer,  and  the  running  of  levels  and  the 
taking  of  flow  data  on  Sewage  Projects  Nos.  4  and  5  on  the  Charles  River  Basin 
Marginal  conduits.  Work  was  continued  on  the  reconstruction  and  equipment 
of  the  laboratory  at  Park  Road. 

Reforestation. — The  general  program  of  reforestation  was  continued  with 
stock  from  the  Commission's  nurseries.  In  the  spring  of  1940,  100  pounds  of 
white  pine  seed,  150  pounds  of  red  pine  and  25  pounds  of  white  ash  were  planted; 
in  the  fall  of  1940,  100  pounds  of  white  pine  seed;  in  the  spring  of  1941,  100 
pounds  of  red  pine  and  10  pounds  of  hemlock.  In  addition,  25  bushels  of  hard- 
wood tree  seed  were  collected  locally.  Broad  planting,  including  the  percentage 
of  survival  to  date,  is  summarized  in  the  accompanying  6-year  table. 

Survival  to  date  of  the  plantings  in  previous  years,  including  replacements, 
is  as  follows : 

1935 65%       1938 90% 

1936 40%      1939  spring 75% 

1937 90%      1939  faU 60% 

The  summary  of  stock  in  the  nursery  on  June  30,  1945,  in  addition  to  about 
1,000  miscellaneous  trees  and  shrubs,  is  as  follows : 

Five-year    seedlings     (5-0) 1,900,000 

Six-year  seedlings    (6-0) 1,900,000 

Seven-year    seedlings     (7-0)  ...........  2,000 

Five-year    transplants     (3-2) .          .  85,250 

Six-year  transplants    (2-4) 700,000 

Seven-year  transplants    (2-5)  .          .         ' 2,900,000 

Nine-year  transplants   (2-2-5)  ........•••  400 

Total  •     .  .         .  .     7,487,650 
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On  account  of  the  difficulty  in  securing  adequate  labor,  the  work  of  refores- 
tation was  curtailed  commencing  in  1943,  and  a  quantity  of  surplus  stock  sold. 

Some  work  was  done  on  gypsy  moth  control  for  9  days  in  June,  1945,  by 
roadside  spraying  on  the  Prescott  Peninsula  with  arsenate  of  lead  solution. 

Landscape  Planting. — The  work  of  general  landscaping  was  continued  with 
local  labor  and  for  the  most  part  with"  shrubs  purchased  from  nursery  stock 
or  collected  from  local  sources.  It  included  the  clearing  of  vistas  and  hurricane- 
felled  timber  along  the  Quabbin  Hill  Road,  the  release  cutting  of  sprout  growth 
in  the  pine  plantations  along  the  Daniel  Shays  Highway,  and  replacement  and 
new  planting  and  maintenance  of  trees  and  shrubs  in  the  vicinity  of  the  Admin- 
istration Building,  Winsor  Dam,  Quabbin  Dike,  Winsor  Memorial  and  the  en- 
trance to  Quabbin  Park  Cemetery. 

WPA  Clearing  Project. — During  1941  a  project  was  undertaken  for  reclearing 
reservoir  areas  ahead  of  the  rising  water  level  and  for  clearing;  fire  lanes  and 
hurricane  felled  timber  on  the  watershed  area,  with  labor  furnished  by  the  Fed- 
eral Work  Progress  Administration  and  equipment  furnished  by  the  Commission. 
Work  commenced  March  21,  1941,  with  24  men  from  Ware  on  clearing  fire 
access  roads  and  continued  until  May  14.  Work  was  resumed  April  25  with 
9  men  from  Athol  and  32  men,  a  few  days  later,  from  Warren,  and  continued 
until  July  23,  at  which  time  the  project  was  discontinued  after  about  100  acres 
of  reservoir  bottom  had  been  recleared,  and  2.4  miles  of  fire  lanes  and  about  17 
acres  of  hurricane  debris  cleared.  The  average  force  was  18  men,  the  maximum 
being  56  on  April  29,  1941. 

Floating  Equivtnent. — The  Commission  has  three  engine-powered  units,  the 
46-foot  "Enfield",  constructed  under  Contract  103  and  launched  April  17.  1941 : 
the  26-foot  "Greenwich",  launched  June  11,  1940,  and  the  smaller  16-foot  "Dana". 
These  boats  were  continued  in  use  for  the  transportation  of  workmen  and  .equip- 
ment to  various  sections  of  the  reservoir  for  taking  water  samples  and  general 
utility  work. 

Exverimental  Grazing. — On  May  13,  1940,  ten  sheep  were  delivered  from  the 
Middlesex  Fells  Division  of  the  Metropolitan  District  Commission  and  pastured 
below  Quabbin  Dike  in  experimental  grazing  areas.  The  flock  now  totals  50, 
on  June  30,  1945.  About.  90  pounds  of  wool  was  sheared  in  1941,  130  in  1942, 
140  in  1943,  243  in  1944,  and  286  in  1945. 

Fire  Protection. — Fire  fighting  eouipment  was  maintained  in  readiness  for 
service  at  all  times,  one  fire  truck  beins  stationed  at  Pelham  Hill,  at  or  near 
the  Reservoir  Intake  to  Quabbin  Aqueduct,  one  near  the  Ware  River  Intake 
Works,  and  the  remainder  of  the  fire  fighting  equipment  at  the  Administration 
Building.  During  the  six  fiscal  vears,  the  equipment  and  personnel  responded 
to  calls  for  assistance  at  forest  fires,  mostly  on  property  of  the  Commission,  as 
follows : 

Quabbin    Area 

Number    of    flres    . 

Acres    burned 
"Ware  Watershed 

Number    of    fires    . 

Acres     burned 

Commpncin?  in  1943  the  IT.  S.  Army  bombine  and  gunnery  range  detach- 
ment with  their  fire  fighting  equipment  was  particularly  effective  in  rendering 
aid.  In  Mav  1944,  the  army  kept  a  considerable  onantity  of  fire-fighting  equip- 
ment in  readiness  at  the  Army  boathouse  on  old  Route  21. 

Work  was  commenced  in  1940,  in  mapping  the  location  of  future  fire  access 
roads.  Local  labor  was  emploved  in  reclearing  fire  stops  along  the  property 
taking  line,  burning  hurricane  timber-  and  brush  which  had  been  previously  cut 
and  piled,  clearing  fire  protection  strips  along  access  roads  and  along  the  Daniel 
Shavs  Highway,  repairinq;  abandoned  roads  to  make  them  accessible  for  fire 
equipment,  and  constructing  water  holes.  In  cooperation  with  the  weather  bu- 
reau of  the  United  States  Department  of  Agriculture,  a  fire  weather  observation 
station  was  set  up  on  Commission  propert^^  and  readings  taken  three  times  a 
day,  April  8  to  November  26,  1940. 
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Quabbin  Park  Cemetery. — The  general  removal  of  bodies  from  existing  ceme- 
teries in  the  reservoir  area  was  continued  to  completion  October  4,  1944.  The 
removal  of  bodies,  headstones  and  monuments  has  been  done  with  labor  engaged 
directly  for  this  work.  Those  bodies  not  yet  removed  are  buried  in  cemeteries 
some  distance  from  the  flow  line  and  are  accessible  even  though  the  roads  in 
the  area  to  be  flooded  are  closed  to  travel.  The  work  of  cernetery  removal  is 
summarized  in  the  following  table,  which  shows  a  total  of  7,561  bodies  removed 
from  the  Quabbin  Reservoir  area. 

Cemetery  Removals 


Burial  lots  in   Quabbin  Park  Cemetery  assigned   in   exchange   . 
Burial  lots  in  Quabbin  Park  Cemetery  sold       .... 
Number  of   releases   executed   of  rights  ]  to    Q.    P.    Cemetery 
in   old  lots   in   Quabbin   Reservoir   area  J  to    other    cemeteries 

Bodies   removed   from   Quabbin   Reservoir   area  (■  *°    **;    "■    Cemetery 

I  to   other   cemeteries 
Bodies  removed  from  area  outside  Quabbin  Reservoir  to  Quabbin  Park 
Burials,   not  reinterments,   in   Quabbin   Park   Cemetery 
Headstones  moved 

f  to    Q.    P.    Cemetery   ..... 

( to    other   cemeteries    ..... 
Monuments  moved 

f  to    Q.    P.    Cemetery    ..... 

\  to    other    cemeteries    ..... 


During  the 

Total  to 

last  six 

June  30 

Fiscal  Years 

1945 

4 

707 

22 

62 

8 

705 

6 

290 

404 

6551 

24 

1010 

2 

6 

127 

279 

72 

3399 

11 

483 

5 

372 

3 

155 

The  vault  was  maintained  for  use,  cemetery  lots  graded  and  seeded,  the  entire 
cemetery  area  properly  maintained,  and  driveways  plowed  and  kept  clear  of 
snow  throughout  the  winter  months.  In  1945  the  trees  were  sprayed  by  the 
cemetery  force  for  gypsy  moths  and  other  pest  control,  not  only  in  the  cemetery 
itself,  but  also  at  the  Administration  Building  and  other  important  centers. 
Work  of  setting  two  new  bronze  tablets  in  the  posts  at  the  entrance  to  the  ceme- 
tery was  completed  November  17,  1941.  A  small  labor  force  was  employed 
on  cemetery  work. 

Rutland-H olden  Sewer 

Neio  Meter  Stations. — The  meter  station  at  the  Rutland  State  Sanatorium 
was  relocated  in  1943,  to  serve  the  collecting  system  of  the  sanatorium  as  en- 
larged during  the  year  by  the  Department  of  Public  Health.  An  open-nozzle 
meter  was  put  in  operation  in  the  new  location  on  September  15.  A  meter 
station  was  constructed  in  1943,  in  the  trunk  sewer  at  the  point  where  it  crosses 
the  Rutland-Holden  town  line.  This  was  necessitated  by  the  new  sewer  system 
in  the  Town  of  Rutland  and  supplements  the  two  stations  which  meter  the  dis- 
charge from  the  Rutland  State  Sanatorium  and  the  U.  S.  Veterans'  Hospital 
in  Rutland.  An  open-nozzle  meter  was  installed  in  the  new  station  on  Septem- 
ber 20. 

The  Rutland-Holden  sewer  was  in  continuous  operation.  The  entire  length 
of  the  line  and  the  meter  stations  at  the  Rutland  State  Sanatorium,  at  the  U.  S. 
Veterans'  Hospital  in  Rutland  and  at  the  Holden-Worcester  boundary  line  were 
inspected  regularly,  open-nozzle  piezometer  connections  cleaned,  records  of  flow 
maintained,  and  necessary  repairs  made. 

H olden  Sewer  System. — ^Work  was  continued  under  the  Commission's  agree- 
ment with  the  Town  of  Holden  for  the  construction  of  its  system  of  sanitary 
sewers,  in  cooperation  with  the  Federal  Works  Progress  Administration  and  with 
the  equipment  furnished  by  the  Commission  as  previously  described.  All  lines 
and  grades  were  given  and  the  construction  work  superintended.  At  the  request 
of  the  selectmen  and  sewer  commissioners,  studies  and  designs  were  made  for 
the  sewerage  of  a  low  area  known  as  the  Sunnyside  area,  to  be  substituted  for 
the  Salisbury  Street  area. 

The  average  number  of  men  employed  on  this  WPA  project  in  1940  was  95 
and  the  maximum  320.  The  total  force  available  for  work  in  Holden  and  Rut- 
land was  drastically  reduced  on  May  14,  1941,  at  which  time  practically  the 
entire  force  "was  assigned  to  Holden.    A  further  cut  in  the  WPA  force  and  slow 
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progress  necessitated  the  hiring  by  the  Commission  of  a  power  trench  excavator 
and  pipe  layers  on  August  21,  1941.  This  %-cubic-yard  trench  hoe  was  used 
continuously  5  days  a  week  after  that  date  with  a  material  increase  in  progress. 
In  1942,  the  average  weekly  WPA  labor  force  was  35  men,  the  maximum  being 
97  during  the  week  ending  December  17,  1941.  The  Commission's  labor  force 
on  this  work  in  that  3^ear  averaged  7  men.  The  Federal  Works  Progress  Admin- 
istration discontinued  all  work  in  the  Worcester  District  on  April  30,  and  no 
work  was  done  on  the  Holden  System  by  the  WPA  labor  force  after  the  week 
ending  February  3,  following  which  the  Commission  continued  the  Holden  ^Sewer 
construction  to  completion  with  its  own  labor  force. 

In  1940,  8,615  linear  feet  of  8-inch  sewer  pipe  and  529  feet  of  10-inch  sewer 
pipe  were  laid  and  48  manholes  constructed.  The  weekly  average  rate  of  laying 
was  176  feet  and  the  maximum  736  feet.  In  1941,  9,690  linear  feet  of  8-inch  and 
10-inch  vitrified  claj^  pipe  and  456  feet  of  10-inch  cast  iron  pipe  was  laid,  at 
an  average  rate  of  about  195  feet  per  week,  the  maximum  being  540  feet  for 
the  week  ending  October  1,  1941.  The  average  progress  in  37.5  weeks  by  hand 
labor  was  151.4  feet  per  week  and  during  14.5  weeks  by  hand  labor  with  the 
trench  hoe  was  383.6  feet.  A  length  of  996  linear  feet  or  sheeted  trench  and 
457  linear  feet  of  6-inch  vitrified  clay  pipe  underdrain  was  used  to  complete 
excavation  and  facilitate  pipe  laying.  The  sheeting  was  removed  during  back- 
filling operations.  In  1942,  6,808  linear  feet  of  8-inch  vitrified  clay  pipe  was 
laid  at  an  average  rate  of  315  feet  per  week  for  about  22  weeks,  the  maximum 
rate  being  630  feet  during  the  week  ending  January  7,  1942.  There  was  also 
laid  a  total  of  506  linear  feet  of  8-inch  and  702  linear  feet  of  10-inch  cast  iron 
pipe,  91  feet  of  6-inch  underdrain,  and  47  manholes.  Timber  sheeting  was 
required  for  1,500  linear  feet  of  trench.  Excavation  for  the  Sunnyside  Pumping 
Station  was  started  June  13  1942,  and  the  concrete  poured  between  September  3 
and  October  27.  In  1943,  approximately  0.06  mile  of  sewer  and  one  manhole 
was  constructed,  making  a  total  of  5.61  miles  and  134  manholes  in  the  completed 
system.  The  Sunnyside  Pumping  Station  was  completed  ready  for  operation  in 
June.  The  average  weekly  WPA  labor  force  prior  to  February  3  was  8  men, 
the  maximum  being  17  during  the  week  ending  December  5,  1942.  The  Com- 
mission's labor  force  averaged  two  men  for  34  weeks.  The  system  was  accepted 
and  put  into  operation  by  an  agreement  with  the  town,  dated  November  2,  1943. 

Rutland  Sewer  System. — Work  was  begun  April  26,  1940,  under  the  Com- 
mission's agreement  with  the  Town  of  Rutland  for  the  construction  of  16,200  ft. 
of  sanitary  sewers  including  55  manholes,  in  cooperation  with  the  Federal  Works 
Progress  Adminstration,  and  with  the  equipment  furnished  by  the  Commission. 
All  lines  and  grades  were  given  and  the  construction  work  superintended.    In 

1940,  4122  linear  feet  of  8-inch  sewer  pipe  and  2,832  feet  of  10-inch  cast-iron 
pipe  were  laid  and  14  manholes  constructed.  The  weekly  average  rate  of  laying 
was  224  feet  and  the  maximum  622  feet.  The  average  number  of  men  employed 
on  this  WPA  project  was  62  and  the  maximum  88.  In  the  following  year  work 
was  prosecuted  principally  from  December,  1940,  to  May  14,  1941.  1,360  linear 
feet  of  8-inch  vitrified  clay  pipe  were  laid  averaging  about  20  feet  per  week, 
the  maximum  being  236  feet  for  the  week  ending  January  29,  1941,  and  3,922 
feet  of  10-inch  cast-iron  pipe  were  laid,  the  average  rate  being  227  feet  per  week 
and  the  maximum  being  531  feet  for  the  week  ending  March  26,  1941.  Nine- 
teen manholes  were  completed  and  1,480  square  feet  of  highway  resurfaced. 
A  length  of  237  linear  feet  of  sheeted  trench  and  247  linear  feet  of  6-inch  vit- 
rified clay  pipe  underdrain  was  used  to  complete  excavation  and  facilitate  pipe 
laying.    The  sheeting  was  removed  during  backfilling  operations. 

No  WPA  force  was  employed  for  the  period  from  May  14  to  November  8, 

1941,  except  for  occasional  small  cleanup  and  clearing  crews  due  to  a  drastic 
cut  in  WPA  forces.  The  average  WPA  force  was  54  men  during  37  working 
weeks.  The  maximum  weekly  force  was  144  men  during  the  week  ending  De- 
cember 25,  1940.  Work  on  this  contract  was  resumed  on  November  8,  1941, 
when  a  small  force  of  r4  men  were  available.  In  1942,  5,971  linear  feet  of 
8-inch  vitrified  clay  pipe  was  laid  at  an  average  weekly  rate  of  153  feet  per 
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week  for  39  weeks,  the  maximum  being  617  feet  during  the  week  ending  June 
23,  and  2,537  linear  feet  of  10-inch  cast  iron  pipe  at  an  average  weekly  rate 
of  284  feet  per  week  for  about  9  weeks,  the  maximum  rate  bemg  567  during 
the  week  ending  June  3.  246  feet  of  S-inch  cast  iron  pipe  were  laid  and  seven- 
teen manlioles  completed.  No  timber  sheeting  nor  underdrain  were  required. 
The  average  weekly  WPA  labor  force  was  12  men,  the  maximum  being  27  dur- 
ing the  week  ending  January  28,  1942.  The  Commission's  labor  force  on  this 
work  in  1942  averaiged  4  men.  , 

In  1943,  approximately  0.33  mile  of  sewer  and  17  manholes  were  constructed. 
The  pipe  laid  during  the  year  consisted  of  1,850  linear  feet  of  8-inch  and  four 
feet  of  lO-inch  vitrified  clay  pipe.  The  average  weekly  WPA  labor  force  prior  to 
the  shut  down  April  30,  was  10  men,  the  maximum  being  19  during  the  week  end- 
ing February  24.  The  Commission's  labor  force  averaged  six  men  for  50  weeks. 
No  labor  was  furnished  by  the  WPA  after  April  30.  In  1944,  approximately 
0.11  mile  of  sewer  and  1  manholes  were  constructed,  making  a  total  of  4.49 
miles  and  81  manholes  in  the  completed  system.  The  measuring  station  at  the 
Kutland-Holden  boundary  line  was  completed,  meter  installed,  and  a  continuous 
record  kept  commencing  April  14.  All  construction  work  was  completed  Sep- 
tember 21,  and  the  entire  hne  was  cleaned,  flushed  and  inspected.  The  pipe 
laid  during  the  year  consisted  of  511  linear  feet  of  8-inch  and  46  feet  of  lO-mch 
vitrified  clay  pipe.  Ihe  Commission's  labor  force  averaged  about  five  men  for 
44  weeks. 

Laboratories 
Soil  Testing  Laboratory . — Tests  of  materials  for  embankment  construction 
and  acceptance  tests  on  aggregates  and  other  materials  were  continued  in 
the  former  division  office  in  tne  so-caUed  Chandler  house  on  January  16, 
1940,  when  the  laboratory  was  moved  to  the  administration  building  in 
BelcJaertown.  On  September  16,  1940,  the  soil  testing  equipment  which  had  been 
transferred  to  the  Natick  Laboratory  was  returned  to  tlie  Administration  Build- 
ing. Sampling  from  the  settle  core  was  continued  periodically  through  the  ports 
of  the  observation  wells  in  Winsor  Dam  and  Quabbin  Dike  and  material  was 
tested  for  size  gradation  and  porosity  to  determine  the  extent  of  consolidation. 
The  wells  were  reinforced  as  required  against  buckhng. 

General  assistance  was  rendered  by  the  laboratory  stafl'  in  connection  with 
the  damage  suit  brought  by  the  Arthur  A.  Johnson  Corporation  and  at  the  hear- 
ings for  tfie  damage  suit  brought  by  the  Benjamin  Foster  Company.  The  work 
included  opening  about  50  test  pits  in  borrow  areas. 

Spelter  tests  were  made  of  zinc  and  other  acceptance  tests  for  the  large  quan- 
tity of  fencing  required  along  the  pressure  aqueduct  and  elsewhere. 

The  soil  testing  laboratory  was  discontinued  December  20,  1941.  In  1942 
the  equipment  was  moved  to  the  building  of  the  Commission  in  Weston,  formerly 
the  Samuel  C.  Bennett  Estate,  wlfich  has  been  equipped  as  a  field  laboratory  for 
the  dual  purpose  of  studying  and  testing  soils  and  of  studying  and  analyzing 
sewage  samples  in  connection  with  the  sewerage  projects  in  the  metropolitan 
area. 

Water  Analysis  Laboratory. — The  taking  and  analyzing  of  samples  from  the 
Ware,  Swift,  Quaboag  and  Chicopee  rivers  was  continued  and  general  assistance 
was  rendered  by  the  laboratory  staff  in  connection  with  the  diversion  damage  suits 
brought  by  the  Boston  Duck  Company,  the  Palmer  Mills,  Inc.,  and  the  Ludlow 
Mfg.  Associates.  The  chemical  and  bacteriological  analysis  of  the  regularly 
scheduled  samples  from  Quabbin  Reservoir  and  tributary  streams  in  the  Swift 
and  Ware  watersheds  was  continued.  Samples  at  the  reservoir  stations  were 
taken  generally  at  the  bottom,  top  and  at  each  even  10-foot  depth. 

Samples  of  drinking  water  supplies  used  by  the  United  States  Army  were 
tested  frequently  as  requested.  Commencing  January  1,  1943,  all  work  of  anal- 
ysis of  water  samples  has  been  under  the  general  supervision  of  Clarence  H. 
Reed,  Assistant  Superintendent  of  the  Sudbury  Section  of  the  Metropolitan 
District  Commission. 
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Quahbin  Aqueduct  Operation 

The  Quabbin  Aqueduct  Reservoir  intake  works  at  Shaft  12,  the  Ware  River 
intake  works  at  Shaft  8,  and  the  outlet  works  at  Shafts  1  and  llA  were  kept 
ready  for  operation  with  the  fine  racks  in  place  at  Shafts  12  and  8.  A  rack 
of  shallow  depth  on  the  invert  at  the  bottom  of  Shaft  9  was  also  maintained 
and  found  to  be  effective  in  permitting  the  removal  of  some  debris  from  this 
easilj^  accessible  portion  of  the  tunnel.  The  pond  back  of  the  Ware  intake  dam 
was  drained  from  July  17  to  November  3,  1940,  and  thoroughly  cleaned  of  debris 
which  consisted  mostly  of  matted  root  masses  which  had  been  brought  down 
during  the  unprecedented  flood  of  September,  1938,  and  which  had  badly  clogged 
the  intake  racks  during  the  subsequent  periods  of  diversion.  Thereafter  it  was 
drained  each  summer  and  cleaned  of  debris.  A  boom  for  the  diversion  of  floating 
debris  from  the  siphon  spillway  intakes  was  installed  October  7,  1944. 

The  entire  Wachusett  Outlet  Works  were  unwatered  October  28  to  November 
18,  1^44,  for  the  first  time  since  the  original  construction,  and  minor  repairs 
made  to  the  eroded  channel  downstream  from  the  control  gates.  At  the  same 
time  alterations  were  made  in  the  sill  of  one  of  the  stop  shutterbays  and  all  stop 
shutters  were  cleaned  and  painted  and  replaced  in  the  grooves. 

On  September  7,  1943,  a  successful  test  was  made  of  the  emergency  operation 
of  adequate  controls  at  Shaft  12.  The  tunnel  was  entered  at  Shafts  4,  8  and  12 
at  intervals  for  the  purpose  of  inspection,  and  all  linings  were  found  in  good 
condition. 

The  installation  of  an  emergency  gasoline-driven  generator  in  the  service 
building  at  Shaft  8  was  commenced  November  17,  1941,  and  completed  Feb- 
ruary 18,  1942.  At  the  top  of  Shaft  2  a  spillwaj^  was  constructed  under  Con- 
tract 112,  as  hereinafter  described.  At  Shaft  1,  the  900-horsepower  motor  for 
driving  the  tunnel  unwatering  pump  was  removed  January  4,  1940,  and  shipped 
to  the  pump  manufacturer  to  be  fitted  to  the  pump  to  be  used  at  Shaft  4  of 
the  Southborough  Tunnel  on  the  new  pressure  aqueduct  for  unwatering  the 
tunnel,  similar  to  the  corresponding  pump  at  the  Wachusett  outlet  works.  In 
1940,  the  144x90-inch  Venturi  meter  in  the  shaft  was  re-equipped  with  pressure 
recorders  adapted  to  the  change  from  the  previous  gravity  flow  in  the  aqueduct 
to  the  pressure  condition  now  obtained  following  the  installation  of  control  gates 
under  Contract  65. 

Inspection  and  Repair  of  Large  Control  Valves 

A  thorough  inspection  was  made  of  several  large  control  valves  of  the  Dow- 
disc  type  used  to  control  the  flow  at  shafts  8  and  T  of  Quabbin  Aqueduct  and 
at  the  Winsor  Dam  outlet  works  under  severe  high  head  conditions.  The  in- 
spection was  made  to  determine  the  extent  of  wear  or  damage  to  the  valves 
from  pitting  which  is  caused  by  cavitation  wherever  very  high  velocities  are 
encountered,  which  combined  with  irregularities  in  the  conduit  shapes  cause  local 
high  vacuum  conditions  reducing  the  pressure  below  the  vapor  pressure  of  the 
water. 

At  Shaft  8,  there  is  one  main  valve,  6-foot  diameter,  and  three  auxiliary 
valves,  5-foot  diameter.  The  latter  are  used  only  occasionally.  The  conditions 
are  particularly  severe  because  the  design,  with  the  valves  at  the  top  of  the 
helical-vaned  shaft,  involves  an  extremely  high  vacuum.  The  operation  has 
continued  since  1930.  The  helical  lining  has  been  inspected  from  time  to  time 
and  no  deterioration  has  ever  been  noted.  A  nozzle  contraction  below  the  main 
6-foot  valve  is  designed  to  prevent  the  highest  vacuum  in  the  shaft  top  from 
extending  up  through  the  interior  of  the  valve  itself.  No  damage  was  found 
to  the  valve  bodj^  casting  or  to  the  valve  seat.  Some  deterioration  from  pitting 
was  found  in  the  nozzle  casting  below  the  valve  at  a  point  near  a  very  sharp 
curve  and  repairs  were  easily  made  by  welding. 

At  Shaft  1  there  are  two  6-foot  valves  in  series,  one  acting  as  a  guard  gate. 
They  have  been  put  to  severe  use  on  several  occasions  for  discharging  at  full 
capacity  from  Quabbin  Reservoir  to  Wachusett  Reservoir,  frequently  for  a 


42  P.D.  147 

month  at  a  time  without  interruption.  Here,  too,  the  design  includes  a  nozzle 
just  down  stream  from  the  valve  itself  which  is  designed  to  prevent  too  high 
a  vacuum  where  it  can  do  damage.  No  pitting  was  found.  During  the  un- 
watering  operations  repairs  were  made  to  correct  some  erosion  of  the  channel, 
and  riprapped  slopes  were  repaired. 

At  the  Winsor  Dam  outlet  works  there  are  two  by-pass  valves,  one  four 
feet  and  one  two  feet  in  diameter,  which  due  to  the  war's  delay  in  installing 
the  proposed  waterwheel  have  been  operated  under  severe  throttling  conditions 
for  a  long  period.  Cavitation  was  discovered  in  both  these  valves  and  repairs 
are  in  progress.  However,  the  principal  purpose  for  which  the  larger  four-foot 
valves  was  required  has  already  been  served,  namely,  to  carry  the  entire  flow 
of  the  river  during  and  immediately  following  the  construction  of  the  Winsor 
Dam  diversion  tunnel  plug  under  Contract  52,  when  the  available  head  was 
relatively  very  small. 

Hultman  Aqueduct  Operation 

Commencing  July  28,  1943,  water  was  discharged  directly  from  Wachusett 
Reservoir  to  the  northern  high  service  by  continuous  draft  from  the  Norumbega 
Distributing  Reservoir  through  the  7-foot  diameter  by-pass  into  the  Weston 
Aqueduct  supply  mains  and  by  replenishing  Norumbega  reservoir  from  the 
equalizing  basin  between  the  Wachusett  Aqueduct  terminal  chamber  and  the 
pressure  aqueduct  intake  during  the  day  in  the  hours  of  operation  of  the  Wachu- 
sett Power  Plant. 

Normally  water  was  run  into  the  Norumbega  Reservoir  from  8:30  A.M. 
to  4:30  P.M.  daily  except  weekends  when  the  control  works  were  left  open 
under  a  lower  draft  from  Saturday  morning  to  Monday  morning. 

Occasionally,  under  increased  draft,  the  flow  in  the  aqueduct  was  continuous 
throughout  the  week. 

The  Hultman  Aqueduct  intake  works  in  Marlboro,  the  control  works  at 
Shaft  4  below  the  Sudbury  Dam,  and  the  Norumbega  Reservoir  gatehouse  aiid 
emergency  chlorinating  plant  were  maintained  with  the  fine  racks  in  place  at 
the  intake. 

Progress  of  Contracts 

Contract  52. — Contract  52,  for  constructing  the  embankment  of  Winsor  Dam, 
was  continued  to  completion.  The  placing  of  riprap  continued  intermittently 
and  was  completed  July  2,  1940.  Soil  dressing  was  resumed  May  6  and  com- 
pleted June  18.  Miscellaneous  work  at  the  intake  gatehouse  was  completed 
June  22.  The  plugging  of  the  stream  control  tunnel  was  continued  to  com- 
pletion February  2,  1940,  and  the  temporary  opening  through  the  lower  intake 
fill  was  plugged  with  concrete,  permanently  establishing  the  sill  of  the  lower 
intake  at  Elev.  427.  Placing  of  the  conduit  on  the  fill  in  the  stream  control 
tunnel  downstream  from  the  plug  was  continued.  The  72-inch  steel  pipe  was 
all  placed  and  the  joints  caulked  January  28,  the  concrete  envelope  completed 
March  11,  and  the  mortar  lining  May  6.  The  work  of  sealing  off  the  down- 
stream entrance  and  constructing  an  access  conduit  was  started  February  5,  and 
completed  May  14.  Excavation  for  the  foundation  and  walls  of  the  outlet  works 
building  continued  through  December  18,  1939,  after  which  the  concrete  foun- 
dations were  constructed,  including  columns,  beams  and  floor  slabs,  in  readi- 
ness for  the  superstructure  under  Contract  111.  The  60-inch  control  valve  at 
the  end  of  the  main  conduit  laid  on  fill  in  the  stream  control  tunnel  was  set  in 
place  January  18,  1940,  and  all  other  valves  and  piping  completed  June  15. 
All  work  at  the  outlet  building  was  completed  July  2.  Soil  dressing  and  seeding 
of  the  area  near  the  toe  of  the  dam  was  completed  July  3.  The  access  road 
to  the  outlet  works,  with  a  traffic  circle  on  the  rim  of  the  outlet  channel,  was 
completed  July  1.  The  road  alongside  the  spillway  and  spillway  channel,  in- 
cluding boulder  guard  rails  along  the  rim  of  the  spillway  excavation  and  the 
east  ?nd  west  access  roads,  were  all  completed  early  in  July.  Miscellaneous 
grading  at  the  outlet  channel  was  commenced  April  9,  and  included  a  system 
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of  rubble  drainage  gutters  and  walls  against  the  high  ledge  face  of  the  original 
stream  control  tunnel  portal  and  berms  and  cobble  gutters  to  take  care  of  the 
drainage  of  the  high  slopes  of  the  outlet  channel.  These  drainage  works  were 
completed  June  30,  1940. 

Work  on  the  main  spillway  channel  was  continued  throughout  the  winter  with 
the  work  of  excavating,  sealing  of  ledge  and  shaping  up  the  bottom  and  slopes 
at  the  south  end  of  the  channel  near  the  river.  Gravel  for  the  sub-base  under 
the  riprap  on  the  slopes  was  spread  and  graded  as  the  excavation  and  shaping 
up  progressed.  Riprap  previously  stored  from  the  ledge  excavation  in  the  chan- 
nel was  placed  through  January  and  February.  Soil  dressing  of  the  earth  slopes 
v.-as  resumed  May  6,  1940,  and  all  loaming  and  seeding  was  completed  early  in 
July.  Building  of  the  rubble  retaining  walls  along  the  spillway  channel  was 
discontinued  during  the  winter,  from  December  16  to  May  8,  and  completed 
about  the  middle  of  May.  The  setting  of  stone  masonry  in  the  spillway  weir 
was  continued  and  practically  completed  December  16.  Cleaning  and  grouting 
of  the  weir  was  continued  until  January  27,  1940,  suspended  until  April  I5,  and 
continued  through  May  7,  when  all  masonry  work  on  the  weir  was  completed. 
Miscellaneous  work  was  done  during  the  spring  at  the  spillway  bridge,  including 
the  placing  of  concrete  deflection  walls  on  the  sides  of  the  chaj£nnel  downstream 
from  the  bridge.  The  ramp  to  the  boathouse  and  seaplane  hangar  was  com- 
pleted in  April  and  May  down  to  an  elevation  approximately  50  feet  below  the 
reservoir  flow  line.    All  the  work  of  cleaning  up  was  completed  July  12,  1940. 

The  final  estimate,  dated  September  10,  1940,  was  for  $2,439,727.82.  The 
contractor's  force  in  1940  averaged  74  men,  the  maximum  being  147  for  the 
week  ending  December  9,  1939. 

The  total  electrical  energy  used  during  1940  was  35,585  kilowatt  hours,  making 
a  total  on  the  contract  of  10,640,285  kilowatt  hours. 

The  following  subcontractors  did  substantial  amounts  of  work  under  this  con- 
tract. 

Lane  Construction  Corp.  Bituminous   macadam   road   surface 

National  Gunite  Company  Lining  68-inch  pipe  in  tunnel. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  52  are  as  follows: 

Earth    excavation          ...........  244,350  cu.  yds. 

Bock    excavation           ...........  134,420     "      " 

Consolidated    pervious    embankment    ........  39,000    "      " 

Rolled   impervious   embankment   .........  1,950    "      " 

Embankment    by    full-hydraulic    method        .......  3,440,445     "      " 

Miscellaneous  embankment  ..........  195,960    "     " 

Selected    coarse    material      ....          ......  139,570    "     " 

Crushed   stone   or   screened  gravel        .          .          ......  34,440    "      " 

Light    riprap 124,730    "      " 

Heavy    riprap 22,700     "      " 

Paving 2,900     "      " 

Soil   dressing 71,060     "      " 

Gravel  sub-base  for  roadB   .          .          .          .          .          .          .          .          .      '     .  11,920     "      " 

Broken   stone  base  for  roads        ...          ......  3,410     "      " 

Broken  stone  surface  for  roads  ...          ......  4,280  tons 

Bituminous    material    .....          ......  77,930  gallons 

Stone    walls 3,420   cu.  yds. 

Furnishing    and    placing    grout    ...          ......  950    "     " 

Portland  cement  ............  27,900  barrels 

Concrete,    Class   A 4,610  cu.  yds. 

Concrete,    Class    B 4,950    "      " 

Concrete,    Class    C 2,270    "   •" 

Reinforcing    steel           ...........  329,074  pounds 

Stone    masonry 1,320  cu.  yds. 

Steel   pipe   for   68-inch    conduit 382,900  pounds 

Miscellaneous    metal   work   ....          ......  313,020        " 

12,    18  and  24-inch  tile  pipe        .          . 9,000  lin.  ft. 

Contract  66. — Contract  66,  for  constructing  regulating  dams  on  the  Middle 
and  East  branches  of  the  Swift  River,  was  continued  to  completion  December 
15,  1939,  the  work  consisting  of  final  cleaning  up  and  burning  of  debris. 

The  final  estimate  dated  September  14,  1940,  was  for  $188,965.86. 

Contract  67.  Contract  67,  for  improving  the  access  road  to  Shaft  9  of  Quab- 
bin  Aqueduct,  was  started  September  5,  1940.  The  work  consisted  of  repairing 
damage  done  by  abnormal  floods  in  1936  and  1938  and  improving  road  surfac- 
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ing  and  drainage.  The  contractor  completed  the  total  length  of  resurfaced  road- 
way of  about  575  feet  of  2y2-inch  top  course  of  broken  stone  surfacing  and 
asphalt  penetration  September  1:7,  1940. 

The  final  estimate,  dated  November  7,  1940,  was  for  $1,428.96.  The  contrac- 
tor's force  averaged  six  men,  the  maximum  being  nine  on  September  12,  1940. 

Contract  72. — Contract  72,  for  clearing  a  portion  of  the  site  of  Quabbin  Res- 
ervoir, was  continued  to  completion  December  15,  1939,  the  work  consisting  of 
removing  and  burning  stumps,  disposing  of  sawdust  piles  and  cleaning  up. 

The  final  estimate,  dated  September  14,  1940,  was  for  $476,374.54.  The  con- 
tractor's force  during  this  short  period  of  completion  averaged  16  men,  the  maxi- 
mum being  24  for  the  week  ending  December  2,  1939. 

Contract  82. — Contract  82,  for  constructing  Administration  Road  over  Quab- 
bin HiU,  was  continued  to  completion  except  for  suspension  of  operations  during 
the  winter  from  December  16,  1939,  to  April  11,  1940.  Berm  ditches  were  ex- 
cavated outside  the  slopes  and  in  various  cuts  and  excavations  were  made  for 
additional  side  drains.  Pipes  were  laid  and  ditches  backfilled  with  trap  rock. 
Stone  fill  bleeders  in  the  slopes  of  cuts,  cobble  gutters  and  stone  riprap  and 
paving  were  placed  at  various  locations  to  improve  the  drainage  where  needed, 
and  loam  and  macadam  berms  were  built  on  the  road  shoulders  at  various  high 
fiUs  to  prevent  erosion  of  the  slopes.  Boulder  guard  and  multiple-cable  type 
highway  guard  were  place  and  final  cleaning  up  completed  June  5,  1940. 

The  final  estimate  dated  August  10,  1940,  was  for  $228,550.64.  The  contrac- 
tor's force  in  1940  averaged  31  men  for  twelve  weeks,  the  maximum  being  50 
for  the  week  ending  May  l8,  1940. 

The  total  work  done  and  materials  furnished  under  the  principal  items  of 
Contract  82  were  as  follows: 

Roadway  earth  excavation  ..........  73,620  cu.  yds. 

Ledge    excavation         .          .          ...          .          .          .          .          .          .          .  21,335     "      " 

Ordinary     borrow          .      •    .          .          .           .           .          .          .          .          .          .  47,420     "      " 

Crushed    stone 22,530  tons 

Bituminous    material    .          .          .          ...          .          .          .          .          .  156,580  gallons 

Gravel    borrow    .          .          .          .          .          .          .          .          .          .          .          .  26,520   cu.  yds. 

Highway  guard 12,940  lin.  ft. 

Trench    excavation        ...........  5,744  cu.  yds. 

Loam    borrow      ............  13,390  cu.  yds. 

Contract  93. — Contract  93,  for  completing  the  East  Branch  Baffle,  was  con- 
tinued to  completion  January  6,  1940,  the  work  consisting  of  miscellaneous  earth 
excavation,  placing  of  pervious  fiU,  screened  gravel  and  riprap  and  final  clean- 
ing up. 

The  final  estimate  dated  February  21,  1940,  was  for  $25,102.08.  The  con- 
tractor's force  during  this  short  period  of  completion  averaged  26  men  for  six 
weeks,  the  maximum  being  38  for  the  week  ending  December  9,  1939. 

Contract  102. — Contract  102,  for  remodeling  property  of  the  Commission 
known  as  the  Sauer  House,  consisted  of  four  items.  Work  was  completed  under 
Item  1,  for  linoleum,  September  7;  under  Item  2,  for  plumbing,  September  18; 
under  Item  3,  for  heating,  August  15;  under  Item  4,  for  electrical  work,  Sep- 
tember 17.  This  work  was  done  with  a  force  of  two  men.  The  total  cost  oi 
all  items  was  $1,524.50. 

Contract  106. — Work  under  Contract  106,  for  the  improvement  of  access 
roads  in  the  Quabbin  Reservoir  area,  consisted  of  the  construction  by  regrading 
and  surfacing  of  about  1.4  miles  of  existing  road,  10  feet  wide,  from  the  existing 
Greenwich-Hardwick  Road  to  the  East  Branch  regulating  dam  and  the  extension 
of  the  same  another  0.4  mile  across  the  dam  by  surfacing,  10  feet  wide,  this  short 
stretch  of  access  road  previously  constructed  and  graded  under  Contract  66; 
the  surfacing,  10  feet  wide,  of  about  0.9  mile  of  access  road  to  the  Middle-  Branch 
regulatuig  dam  previously  constructed  and  graded  under  Contract  66;  the  con- 
struction by  regrading  and  surfacing  of  about  0.35  mile  of  existing  road,  20  feet 
wide  which  connects  the  southerly  end  of  the  above  access  road  to  the  East 
Branch  regulating  dam  with  the  easterly  end  of  the  Shaft  12  access  road  con- 
structed under  Contract  60 ;  the  regrading  and  surfacing,  10  feet  wide,  of  about 
0.1  mile  of  the  existing  access  road  to  Shaft  llA  constructed  imder  Contract  20; 
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and  the  construction  by  regrading  and  surfacing  of  about  0.8  mile  of  existing 
Blue  Meadow  Road,  so-called,  16  feet  wide  extending  from  the  Winsor  Dam 
west  access  road  northerly  to  the  Commission's  Belchertown  nursery. 

Work  was  started  May  20,  1940,  with  clearing  for  a  borrow  pit  area  on  the 
East  Branch  regulating  dam  access  road,  and  excavation  for  this  road  was  com- 
pleted June  21.  Excavation  on  the  Blue  Meadow  Road  was  completed  June  14 
to  21.  At  the  Middle  Brajich  regulating  dam  most  of  the  gravel  for  the  two- 
inch  mixed-in-place  surface  course  was  placed  on  the  road  June  21  to  23,  and 
the  seal  coat  was  apphed  and  completed  during  the  week  of  July  19.  Between 
June  12  and  30,  on  the  East  Branch  regulating  dam  access  road,  the  two-inch 
mixed-in-place  gravel  surface  course  was  placed,  mixed  with  tar  and  rolled,  the 
fine  grading  completed  and  the  loam  placed  on  the  slopes  and  seeded.  The  seal 
coat  was  apphed  and  completed  July  30  to  August  6,  1940. 

The  final  estimate  dated  October  22  was  for  $27,433.36.     The  contractor's 
force  averaged  40  men  for  twelve  weeks  ending  August  10,  1940,  the  maximum 
being  73  for  the  week  ending  July  20. 
The  principal  items  of  plant  were  as  follows : 

5  power  shovels 

1  road  grader 

1  caterpillar  tractor  bulldozer 

1  steam  and  2  gasoline  rollers 
Miscellaneous  trucks,  etc. 

Contract  107. — Contract  107,  for  constructing  buildings  on  Quabbin  Hill, 
involved  two  buildings,  a  utility  building  on  the  summit  of  the  hill  housing  radio 
broadcasting  equipment  and  including  a  tower  for  a  fire  lookout,  and  a  public 
toilet  building  located  just  west  of  the  summit  and  near  the  large  automobile 
parking  area  constructed  under  Contract  82.  Excavation  of  earth  and  ledge 
for  the  foundations  of  the  utility  building  was  started  November  15  and  com- 
pleted December  1,  1940.  The  foundations  were  completed  December  8,  using 
transit-mixed  concrete  from  Ware.  All  concrete  work  and  granolithic  finish  for 
the  tower  stair  landings  was  competed  January  20,  1941,  and  all  the  remaining 
concrete  work  January  28.  -Laying  the  field  stone  and  brick  for  the  walls  of 
the  tower  and  utility  section  was  started  December  9,  and  completed  December 
31,  1940,  except  for  window  sills  in  the  tower  which  were  completed  January 
31,  1941.  Setting  of  glazed  tile  blocks  for  the  interior  and  partition  walls  of 
the  utility  section  of  the  building  was  started  January  3,  and  practically  com- 
pleted January  15,  1941.  Installation  of  steel  stairways  in  the  tower  was  started 
December  14,  1940,  and  completed  January  13,  1941,  and  for  the  fire  observa- 
tion platform  on  January  24.  The  roof  and  cornice  work  was  completed  Jan- 
uary 3,  1941,  slate  roofing  February  10,  and  copper  flashing  February  14.  All 
electrical  work,  plumbing,  heating  and  painting  was  completed  March  29,  1941. 
For  protection  of  the  work  during  the  cold  weather  the  entire  tower  and  the 
one-story  utihty  section,  including  the  outside  staging  around  the  tower,  was 
'  covered  with  tarpaulins  and  a  steam  boiler  set  up  which  provided  heat  com- 
mencing December  7,  1940. 

Earth  excavation  for  the  foundation  of  the  toilet  building  was  completed 
November  21,  1940,  and  the  concrete  foundation  placed.  The  laying  of  field 
stone  and  brick  for  the  exterior  walls  was  completed  December  6,  1940.  Tile  ma- 
sonry for  the  interior  walls  and  the  ceramic  floor  tile  was  started  December 
31,  1940,  and  completed  January  7,  1941.  Marble  partitions  were  completed 
February  6.  Framing  for  the  roof  was  started  December  6,  1940,  and  completed 
Deceniber  11,  and  the  slate  roof  was  completed  December  24.  ■  Plastering, 
plumbing,  ventilating,  electric  work,  etc.,  and  all  trim  were  completed  January  22', 
1941,  and  painting  March  6. 

For  the  water  supply  installation,  a  3000-gallon  underground  storage  tank 
was  constructed  and  completely  installed  with  all  accessories  February  6,  1941. 
An  underground  pump  chamber  was  built  at  the  top  of  the  deep  well  driven 
under  Contract  120.    The  chamber  was  completed  February  8,  housing  a  tern- 
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porary  pump  for  the  contractor's  supply.  This  was  taken  out,  the  pump  pur- 
chased for  permanent  installation  was  installed  and  the  water  supply  storage 
tank  filled,  April  23,  1941. 

The  construction  of  the  septic  tank  for  the  disposal  of  sewage  outside  the 
watershed  was  completed  January  2,  1941,  together  with  the  6-inch  sewer  hnes 
from  the  two  buildings. 

Electric  cables  for  connections  to  the  buildings  from  the  transmission  line  con- 
structed under  Contract  124  were  laid  in  the  trench  excavated  for  the  water 
and  sewer  hnes.  This  underground  electrical  installation  with  protective  creo- 
soted  timbers  placed  over  the  cables  was  completed  in  the  trench  backfill  April 
21,  1941.  Gravel  and  crushed  stone  were  purchased  for  the  construction  of  paths 
between  the  buildings  and  the  service  parking  area  at  the  top  of  the  hill  and 
placed  December  28,  1940.  The  penetrating  and  sealing  casts  of  tar  were  com- 
pleted December  31. 

The  final  estunate,  dated  May  26,  1941,  was  for  $72,477.06.  In  general,  the 
contractor  maintained  one  8-hour  shift,  six  days  a  week,  although  some  opera- 
tions were  on  two  shifts  and  some  work  was  done  on  Sundays.  I'he  contractor's 
force  averaged  70  for  seven  weeks  in  1940,  and  was  much  reduced  after  the  end 
of  the  year,  the  maximum  being  114  in  the  week  ending  December  14,  1940. 

Contract  108. — Contract  108,  for  the  construction  of  a  ramp  and  utility  wharf 
in  the  sheltered  bay  near  the  entrance  to  the  spillway  channel,  was  started  in 
September,  1940,  and  excavation,  filling  and  grading  of  the  lower  ramp  was 
completed  November  25.  Similar  work  on  the  upper  ramp,  for  providing  access 
from  the  Quabbin  HiU  Road,  was  started  October  16,  and  completed  November 
26.  This  mcluded  rubble  retaining  waUs  which  were  constructed  October  8  to 
November  15.  Paving  and  riprap  protecting  the  slopes  of  the  lower  ramp  and 
the  turn-aroimd  area  between  the  two  ramps  was  practicaUy  completed  before 
November  30,  1940.  The  grading  of  the  anchorage  basin  to  elimmate  naviga- 
tion hazards  was  completed  September  27  to  October  31.  Ledge  outcroppings 
were  drilled  and  blasted.  The  base  course  of  crushed  stone  iu  the  approach 
ramp  and  turn-around  area  was  placed  and  graded  in  December,  1940.  The 
top  course  was  completed  and  penetrating  and  seahng  casts  of  asphalt  apphed 
December  10.  Work  was  then  continued  on  gutters  along  the  approach  ramp 
and  on  riprap  protection  of  the  maiu  ramp.  Cable  guard  rail  was  completed 
December  14.  The  timber  float  to  be  moored  alongside  the  ramp  and  the  gang- 
plank were  completed  December  10.  The  construction  of  permanent  fencing 
along  the  spillway  channel  was  started  with  the  drilhng  of  holes  in  the  capstones 
and  the  ledge  December  16,  1940,  and  completed  January  8,  1941,  This  com- 
pleted all  work  for  the  contract  except  for  painting,  which,  on  account  of  the 
seasonal  conditions,  was  omitted  from  the  contract  and  done  later  by  the  Com- 
mission's labor  force. 

The  final  estunate,  dated  March  18,  1941,  was  for  $18,528.27.  The  contrac- 
tor's force  averaged  12  men  for  17  weeks,  the  maximum  being  24  for  the  week 
ending  October  19,  1940. 

Contract  111. — Work  under  Contract  111,  for  constructing  Winsor  Dam  out- 
let superstructure,  was  started  October  15,  1940,  with  the  excavation  of  trenches 
for  electric  connections  to  the  transmission  fine  constructed  under  Contract  124. 
The  building  is  of  brick  masonry  of  stone  trim  and  constructed  on  foundations 
previously  built  under  Contract  52.  Anchor  bolts  for  the  steel  columns  were 
set  November  14.  Structural  steel  was  delivered  to  the  job  November  18  and  its 
erection  completed  "November  25.  The  laying  of  brick  and  stone  masonry 
commenced  November  25.  Setting  of  brick  for  the  walls  was  completed  De- 
cember 31,  1940.  The  brick  was  washed  and  the  joints  pointed  January  24, 
1941.  The  setting  of  glazed  tile  for  the  interior  walls  was  started  December  11, 
1940,  and  completed  January  11,  1941.  Precast  concrete  roof  slabs  were  placed 
January  6  to  January  10,  and  the  entire  slate  roof  with  copper  cornices  was 
completed  January  22.  Guniting  of  the  structural  steel  roof  support  commenced 
with  wrapping  of  wire  mesh  January  8,  and  was  completed  January  17.    Plumb- 
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ing,  electrical  work,  installation  Venturi  meter  recorders  and  all  miscellaneous 
trim  was  completed  April  16,  and  grading  and  ioaming  of  the  grounds  and  all 
other  work  May  19,  1941.  For  protection  of  the  work  during  cold  weather, 
a  protective  covering  of  tarpauline  was  used  with  heat  supplied  by  coke  and 
oil-burning  salamanders. 

The  final  estimate  dated  June  11,  lt)41,  was  for  $48,060.36.  The  contractor's 
force  averaged  8  men  for  five  weeks,  in  1940,  increasing  to  a  maximum  of  47  on 
December  23,  1940,  and  being  reduced  to  about  10  by  the  first  of  February,  1941. 

The  following  subcontractors  did  s\ibstantial  amounts  of  work  under  this 
contract. 

Federal  Electric  Construction  Co.  Electrical  work 

Dunnels    and    Lanagan  Plumbing 

West  End  Iron  Works  Structural  steel 

Contract  112. — Contract  112,  for  constructing  a  spillway  at  the  top  of  Shaft 
2  of  Quabbin  Aqueduct,  was  started  in  September,  1940,  with  the  excavation 
and  removal  of  old  timbering  used  in  making  the  original  shaft  excavation  to 
sound  ledge.  The  top  of  this  shaft  had  been  left,  under  Contract  14,  in  an 
incomplete  state,  pending  decision  as  to  the  construction  that  would  be  necessary 
in  case  works  for  diverting  the  Quinapoxet  River  into  the  tunnel  at  this  point 
should  be  found  feasible.  The  work  consisted  of  excavating  and  regrading  the 
tunnel  spoil  areas  near  the  shaft,  encasing  the  top  of  the  shaft  with  a  concrete 
collar,  and  paving  a  spillway  channel  for  a  distance  of  approximately  200  feet 
away  from  the  shaft  toward  the  Quinapoxet  River.  Riprapping  the  new  basin 
and  channel  was  started  September  12,  and  concrete  masonry  October  21.  All 
the  major  items  of  work  were  completed  November  18,  1940. 

The  final  estimate  dated  January  21,  1941,  was  for  $6,737.16.  The  contractor's 
force  averaged  8  men,  the  raaxmum  being  13  for  the  week  ending  October  19, 
1940. 

Contract  116. — ^Work  under  Contract  116,  for  constructing  a  utility  building 
in  Quabbin  Park  Cemetery,  consisted  of  dismantling  the  existing  old  wooden 
building  which  has  been  used  until  now  to  house  tools  and  equipment  for  main- 
tenance, and  erecting  on  the  site  a  new  stone  masonry  building,  housing  public 
toilets  in  addition  to  the  space  for  tools  and  equipment.  The  building  contains 
a  portico  which  will  provide  partial  protection  from  the  weather  for  some  of 
the  memorials  removed  from  the  abandoned  towns  in  the  reservoir  area. 

Work  was  started  promptly,  and  the  existing  buildings  razed  October  29, 
1940.  The  building  foundations  were  completed  October  30.  The  laying  of 
stone  masonry  with  stone  collected  and  delivered  at  the  site  by  the  Commission's 
labor  force,  as  hereinbefore  noted,  was  completed  October  31  to  November  22, 
and  damp-proofing  was  placed  on  the  insides  of  the  walls  November  26  to  29. 
Concrete  work,  including  the  portico  floor  slab  with  granohthic  finish,  was  com- 
pleted November  29,  using  transit-mixed  concrete.  The  cesspools  and  all 
plumbing  work  were  completed  November  11,  and  electrical  work  November  30: 
The  roof  framing  and  boarding  were  completed  November  18  to  22.  The  setting 
of  glazed  tile  blocks  for  the  interior  partitions  was  started  December  3  and 
completed,  washed  and  pointed  December  30,  1940.  The  chimney  was  built,  and 
all  other  rubble  stone  masonry  completed,  December  26,  1940,  and  pointed  later. 
May  14,  1941.  Laying  of  slate  for  the  roof  was  started  December  13  and  com- 
pleted with  all  flashing  work  December  31,  1940.  Heating,  plumbing,  electrical 
work,  and  other  trim,  was  completed  December  30,  1940,  and  painting  Ma,v  15, 
1941. 

The  final  estimate  dated  May  22,  1941,  was  for  $10,871.36.  The  contractor's 
force  averaged  about  12  men  for  eight  weeks,  the  maximum  being  16  for  the 
two  weeks  ending  November  16,  1940. 

Contract  118. — ^Work  under  Contract  118,  for  the  construction  of  stone 
masonry  posts  and  walls  and  other  miscellaneous  work  at  Winsor  Dam  and 
Quabbin  Dike  was  started  October  23,  1942.  Under  the  provisions  of  the  con- 
tract, the  Commission  was  obhgated  to  furnish  stones  for  the  masonry,  cement, 
sand,  gravel,  loam  and  drain  pipe,  and  to  do  miscellaueous  work  in  p'reporntiou 
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for  the  contractor's  operations.  A  labor  force  averaging  10  men  was  so  employed 
for  about  six  weeks.  The  contractor  started  work  on  October  28  on  the  masonry 
posts. 

The  final  estimate,  dated  July  29,  1943,  was  for  $512.07. 

Contract  119. — ^Work  under  Contract  119  consisted  of  furnishing  and  setting 
two  granite  pylons  in  the  traffic  circles  at  the  ends  of  Winsor  Dam.  Founda- 
tions had  previously  been  prepared  by  the  Commission's  labor  force  using 
ready-mixed  concrete  from  Springfield.  The  stones  were  delivered  at  the  site 
October  10,  1941,  and  set  in  position  the  following  day.  The  lettering  was 
cut  by  sandblasting  and  completed  November  18.  All  work  was  completed 
February  21,  1942,  when  the  bronze  state  seal  on  the  pylon  at  the  west  end  of 
the  dam  was  set. 

The  final  estimate  dated  June  8,  1942,  was  for  $4,588.00.  The  greater  part 
of  the  work  was  completed  with  an  average  force  of  two  men  for  16  days. 

Contract  120. — ^Work  under  Contract  120  consisted  of  drilling  a  six-inch  di- 
ameter well  near  the  parking  area  on  Quabbin  Hill  to  determine  in  advance  of 
the  construction  of  the  Quabbin  Hill  Buildings  the  possibility  of  obtaining  a 
suitable  water  supply  therefor.  Work  was  started  August  21,  and  completed 
September  6,  1940,  with  equipment  consisting  of  one  well-drilling  rig.  The 
well  was  started  at  about  Elev.  999  and  drilled  to  a  depth  of  165  feet.  The 
casing  was  sealed  to  sound  ledge.  The  24-hour  pump  test  showed  a  capacity  of 
about  15  gallons  per  minute,  which  was  satisfactory. 

The  final  estimate,  dated  September  25,  1940,  was  for  $677.40.  The  con- 
tractor's force  averaged  two  men  for  three  weeks. 

Contract  1S4- — Work  under  Contract  124,  for  the  construction  of  a  trans- 
mission line  between  the  Winsor  Dam  outlet  works  and  the  Quabbin  Hill  Build- 
ings, started  February  10,  1941,  with  the  clearing  for  the  pole  line  which  was 
completed  February  22.  During  the  next  two  weeks  poles  were  set  apd  back- 
filled and  all  cross-arms,  insulators,  etc.,  installed.  Placing  all  overhead  and  under- 
ground cables  was  completed  April  5,  and  the  installation  of  transformers  and 
switch  panels,  April  15.    All  work  of  the  contract  was  completed  April  25,  1941. 

The  final  estimate,  dated  May  2,  1941,  was  for  $15,142.00.  Most  of  the  work 
was  done  in  seven  weeks,  with  a  contractor's  force  which  averaged  19  at  the 
start  and  was  reduced  to  10. 

Contract  125. — ^Work  under  Contract  125  consisted  of  the  construction  of  a 
marine  railway  on  the  ramp  in  front  of  the  Administration  Buildings.  The 
first  load  of  rails  was  delivered  on  the  job  September  4,  1941.  By  September 
11,  the  laying  of  the  rails  was  completed  except  for  final  adjustments  after  the 
installation  of  the  dolly.  The  fabrication  of  steel  for  the  main  ramp  dolly,  the 
caster  dolly  for  moving  equipment  on  the  level  from  the  head  of  the  ramp  to 
and  from  the  hangar  and  boathouse  was  done  in  Somerville,  Massachusetts. 
The  first  delivery  of  steel  for  the  caster  dolly  was  on  October  6.  All  work  was 
completed  December  17,  1941,  with  the  assembling  and  painting  of  the  ramp 
dolly,  caster  dolly  and  removable  bridge. 

The  final  estimate,  dated  February  20,  1942,  was  for  $8,800.00. 

Opening  of  Hultman  Aqueduct 

Construction  was  sufficiently  completed  to  permit  plans  for  a  celebration  on 
October  23,  1940,  of  the  opening  by  His  Excellency,  Governor  Leverett  Salton- 
stall,  of  the  new  pressure  aqueduct  into  Norumbega  Reservoir.  Following  an 
inspection  of  the  Quabbin  works,  the  Governor's  party  motored  to  the  Ware 
River  intake  works  in  Barre  where  the  Chief  Engineer  explained  the  automatic 
features  of  the  operation  of  the  diversion  works.  At  the  pressure  aqueduct 
intake  arrangements  had  been  made  for  the  Governor  and  party  to  inspect  the 
interior  of  the  12%-foot  diameter  pipe.  The  Governor  entered  the  gatehouse 
and  opened  the  sluice  gate,  allowing  the  first  water  to  enter  the  reservoir  from 
the  pressure  aqueduct. 
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Careful  plans  were  made  in  preparation  for  this  event.  The  entire  line  was 
first  inspected  and  cleaned,  then  the  upper  section,  including  two  miles  of  the 
12%-foot  diameter  pipe  and  three  miles  of  14-foot  diameter  tunnel  under 
Sudbury  Reservoir,  was  allowed  to  fill  and  this  section  was  disinfected  by 
heavy  chlorination.  The  control  gates  at  the  uptake  shaft  from  the  tunnel  were 
then  opened  and  the  disinfectant  allowed  to  flow  slowly  through  the  entire 
length  of  the  aqueduct  past  Norumbega  Reservoir  to  a  blowoff  into  the  Charles 
River.  The  entire  line  was  then  thoroughly  washed  of  the  disinfectant  by  clean 
water  from  the  upper  intake.  Throughout  this  entire  process,  and  on  the 
occasion  of  the  first  flow  to  and  into  the  reservoir  on  October  23,  careful  plans 
had  to  be  made  for  the  safe  acceleration  of  the  entire  body  of  water  at  the 
proper  time  but  particularly  to  meet  the  requirements  of  the  celebration.  The 
water  in  the  aqueduct  was  in  effect  a  solid  battering  ram  18  miles  long  and 
weighing  about  300,000  tons.  The  entire  operation  was  successfully  carried 
out  according  to  schedule. 

Storage  and  Flow  Records 

Quabbin  Reservoir  Storage  and  Release. — Following  the  plugging  of  the 
stream  control  conduit  at  Winsor  Dam,  as  previously  described,  the  storage 
of  water  in  Quabbin  Reservoir  was  commenced  on  August  7.  1939,  the  date  of 
final  closure  of  the  gates  shutting  off  the  unrestricted  flow  of  the  river.  Quabbin 
Reservoir  has  risen  at  a  rate  somewhat  better  than  was  estimated  at  the  time 
storage  was  commenced.  The  accompanying  table  shows  the  annual  rise  in 
water  level  and  the  amount  of  storage  accumulated.  The  figures  in  the  table 
are  for  the  storage  above  the  sill  of  the  lower  intake  in  Quabbin  aqueduct. 
Elevation  528.00.  Below  this  sill  and  hence  not  available  for  draft  to  Wachusett 
Reservoir  there  are  about  1*0,000  million  gallons  above  the  reservoir  bottom. 
The  quantities  diverted  from  the  Ware  River  to  Quabbin  Reservoir  are  given 
below. 

Ware  River  Diversion. — ^Ware  River  water  was  first  diverted  westerly  into 
Quabbin  Reservoir  March  21,  1940.  Diversion  both  to  Quabbin  Reservoir  and 
to  Wachusett  Reservoir  continued  intermittently  in  the  amounts  shown  in  the 
accompanying  table. 

Sewage  Diversion  from  Ware  River  Watershed.  The  Rutland-Holden  sewer 
continued  in  operation.  On  September  24,  1942,  sewage  was  first  received 
from  the  Holden  Hospital  to  the  completed  central  portion  of  the  sewerage 
system  of  the  Town  of  Holden.  The  entire  system  of  sanitary  sewers  for  the 
town,  which  was  constructed  as  a  WPA  project,  was  ^:Ccepted  and  put  into 
operation  by  an  agreement  \vith  the  town  dated  November  2,  1943.  The 
system  of  sanitary  sewers  for  the  Town  of  Rutland,  which  was  similarly  con- 
structed as  a  AVPA  project,  was  accepted  and  put  into  operation  by  an  agree- 
ment with  the  town  dated  September  17,  1945.  The  quantities  discharged 
from  the  various  institutions  and  towns  into  the  sewerage  system  of  the  City 
of  Worcester  in  the  City's  fiscal  years,  which  coincide  with  the  calendar  years, 
are  shown  in  the  accompanying  table. 

Delivery  from  Hultman  Aqueduct  to  Distribution  System.  Pending  the  ex- 
tension of  Hultman  Aqueduct  to  Chestnut  Hill  via  the  proposed  City  Tunnel, 
this  aqueduct  has  been  used  to  a  limited  extent  commencing  July  28,  1943,  to 
supply  Spot  Pond  and  to  reinforce  the  Northern  High  Service  through  the  con- 
nection to  the  Weston  Aqueduct  supply  main  extending  northerly  through 
Arlington  and  Belmont.  It  has  also  been  used  occasionally,  commencing  April 
30,  1945,  to  reinforce  the  service  to  Chestnut  Hill  through  the  collection  tq 
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the  Weston  Aqueduct  supply  main  extending  easterly  through 
total  supplied  to  the  distribution  system  in  this  manner  is  shown 
table : 

Gallons  Delivered  to  Distribution  System 


Brighton.    The 
in  the  following 


January- 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December  , 


1943 


116,860,000 
972,110,000 
578,780,000 
602,460,000 
634,020,000 
704,590,000 


812, 
720 
680 
594 
669 
781, 
822 
853, 
1,034, 
810, 
702 
682 


1944 
740,000 
970,000 
950,000 
260,000 
710,000 
420,000 
880,000 
750,000 
990,000 
780,000 
780,000 
,330,000 


970, 
959, 
949 
917, 

1,774; 

1,645 

1,407 

988, 

855, 

844, 

1,007 

1,586 


1945 
670,000 
530,000 
420,000 
630,000 
380,000 
010,000 
280,000 
970,000 
810,000 
480,000 
680,000 

,620,000 


13,907,480,000 


Total 3,608,820,000       9,167,560,000 

The  totals  delivered  in  the  fiscal  years  were  as  follows : 

2,904,230,000  gals,  in  the  year  ending  Nov.  30,  1943. 
9,189,820,000  gals,  in  the  year  ending  Nov.  30,  1944. 
7,898,970,000  gals,  in  the  seven  months  ending  June  30,   1945. 

Dedication  of  Winsor  Memorial 

The  memorial  to  former  Chief  Engineer  Frank  E.  Winsor,  located  alongside 
Administration  Road  at  Quabbin  Reservoir  overlooking  Winsor  Dam,  was  dedi- 
cated June  17,  1941.  This  memorial  was  erected  by  Mr.  Winsor's  many  friends 
and  sponsored  by  the  Boston  Society  of  Civil  Engineers  and  the  Northeastern 
Section  of  the  American  Society  of  of  Civil  Engineers.  It  was  presented  on 
behalf  of  the  engineers  by  George  T.  Seabury,  a  lifelong  friend  of  Mr.  Winsor 
and  Secretary  of  the  American  Society  of  Civil  Engineers,  and  unveiled  by 
Edward  Winsor,  Jr.,  a  grandson.  It  was  accepted  for  the  State  by  His  Excel- 
lency, Governor  Leverett  Saltonstall,  and  Chairman  Eugene  C.  Hultman  of  the 
Commission  accepted  its  custodianship.  About  250  ofl&cials  and  guests  attended 
the  dedication,  following  which  they  were  served  luncheon  in  the  Commission's 
seaplane  hangar  in  the  Administration  Buildings  and  were  conducted  on  a  tour 
over  the  work. 

List  of  Drawings  and  Tables  Appended  Hereto 

Takings  of  Real  Estate  and  Water  Rights  for  Quabbin  Supply. 
Status  of  Contracts  completed  between  November  30,  1939,  and  June  30,  1945. 
Status  of  Contracts  in  Force  on  June  30  1945. 
Canvass  of  Bids,  Contract  94. 
Canvass  of  Bids,  Contract  110. 
Canvass  of  Bids,  Contract  111. 

Monthly  Rainfall  at  Stations  on  Ware  and  Swift  Watersheds,  1940  to  1945, 
inclusive. 

For  data  on  contracts  completed  prior  to  November  30,  1939,  see  sixth  to 
fourteenth  annual  reports,  inclusive.  A  General  Plan  and  Profile  of  the  Present 
and  Proposed  Metropolitan  Water  Supply  was  included  in  the  geological  report 
appended  to  the  1935  annual  report. 

For  summaries  of  rainfall  for  years  previous  to  1940,  see  1935  to  1939  annual 
reports,  inclusive. 

Respectfully  submitted^ 

KARL  R.  KENNISON,  Chief  Engineer. 
20  Somerset  Street,  Boston,  Mass. 
January  15,  1946. 
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A  tabulation  of  the  acts  and  resolves  under  the  authority  of  which  expendi- 
tures are  made  by  the  Metropolitan  District  Water  Supply  Commission  was 
published  in  the  1937,  1938  and  1939  Annual  Reports. 

A  subsequent  acts  and  resolves  are  as  follows: 


Chapter 
45,  Resolves  of -1941 

91,  Resolves  of  1941 

384,  Acts    of 


461,  Acts   of 
536,  Acts   of 


1941 

1941 
1941 


720,  Acts   of   1941 

16,  Resolves  of  1943 
370,  Acts    of    1943 

42,  Resolves  of  1945 
59,  Resolves  of  1945 

■  83,  Resolves  of  1945    , 

279  and  637,  Acts  of  1945 
.490,  Acts   of    1945 

603,  Acts    of    1945 
682,  Acts   of   1945 

705,  Acts   of   1945 


Brief  Description 

Investigation  for  use  of  Quabbin  Reservoir  by  Addi- 
tional municipalities. 

Further^  investigation  of  use  of  Quabbin  Reservoir  by 
additional  municipalities. 

Increased   reimbursement   of  Hamden   County  Trail 

costs. 

Metropolitan  Police  to  patrol  Quabbin  Reservoir. 

Welfare  Relief  Reimbursement  to  Towns  of  Dana, 
Enfield,  Greenwich  and  Prescott. 

Enlargement  of  the  Metropolitan  District  Water 
Supply  Commission,  for  purpose  of  constructing  addi- 
tional works  for  North  and  South  Metropolitan 
Sewerage  Districts. 

Investigation  of  possibility  of  Release  from  Quabbin 
Reservoir  to  Ware  River. 

Maintenance  expenditures  by  Metropolitan  District 
W^ater  Supply  Commission  authorized  for  1943  and 
1944  (Item  8902-35). 

Authorizing  payment  to  Guy  Marvel  of  Petersham. 

Investigation  of  conditions  in  the  Neponset  River  by 
Joint  Board. 

Investigation  of  water  supply  for  municipalities  in 
Connecticut,  Chicopee,  Swift,  Ware,  Quaboag  and 
Millers  River  Valleys,  by  special  commission. 

Changing  fiscal  year  to  end  June  30. 

Maintenance  expenditures  by  Metropolitan  District 
Water  Supply  Commission  authorized  for  1945  (Item 
8902-25). 

Increased  reimbursement  of  Hamden  County  Trail 
costs. 

Maintenance  expenditures  by  Metropolitan  District 
Water  Supply  Commission  authorized  for  1946  (Item 

8902-35). 

Further  providing  for  enlargement  of  the  Metropoli- 
tan District  Water  Supply  Commission  for  purpose  of 
constructing  additional  sewerage  works. 


CANVASS 

or 

BIDS 

FOR     CONTRACT 

94 

■ ■  OPENED 

FEB 

5,   1940. 

METRD15TR.  WATER  SUPPLY  COMMISSION 

CONTRACT      94 

FOR     SINKING     TML     CHARLES     RIVER     SHAFT 
IN     THE      TOWN    OF      WtSTON, 
MASSACHUSETTS. 
RWA    OOCMET    NO  MASS   ISSI-f    MASS.  STATE    PROJECT  NO.  0-20 a 

John  MacDonald 

Construction  Oo , 

215  California  5t, 

Newton. 

Mass 

@ 
Ttie  foundation 

Company, 

120  Liberty  St. 

New  York, 

NY 

(D 

New  England 
Foundation  Co.Inc, 
30  Ctiauncu  St, 
Boston, 
Mass 

0 

B  Perini  & 
Sons.  !nc, 
Framinqtiam. 
Mass 

A  BaruffaMi  Co, 

52  Powder  House 

Blvd, 

Somerville, 

Mass 

Coleman  BrosCorp 

245  State  St, 

Boston, 

Mass. 

© 

Senior  a  Palmer 
Incorporated, 
50  Ctiurcti  St, 
New  Yort<  Citu 
NiY 

® 

Silas    Mason 
Company.  Inc.. 
500  Fifth  Ave, 
New  VorVtCitu, 
N.Y 

® 

ThePefwF 
Connollij    Co., 
Pertt)  Amboy, 
New  Jersey 

® 

J.  r    fifsgerald 
Construction  Ga, 
214  Essex  St, 

Boston. 

Mass 

® 
C8R  Construction 

Co.. 

15  Bradeen  St, 

Roslindale, 

Mass 

Gravo  Corporation 

Neville  rsland 

Brancti, 
Pittsburgh, 
Pa 

@ 
Spencer  White  4 

Prentis.lnc, 
10  E   40th.  5t., 
New  York, 
MY 

Item 

Description 

Unit 

OUANTITV 

Pnce 

Amoont 

Price 

Amount 

Price    1  Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price    Amount 

Pnc» 

Amount 

z 

3 
4 
5 

Stripping  and  storing  topsoi/ 
Construction  of  shaft  dotvn  to  Ei    50 
£xcairation  other  than  for  shaft 
Shaft  excai/afion   below  El  -SO 
Compacted  refill  and  embankment 

Cu  Yd 
L.5. 
Cu  Yd 
Cu.  Yd 
Cu  Yd 

1000 

12000 
1500 
1000 

SO 

.so 

IS  00 
.50 

500. OO 
85873. 

eooo. 

28500 
500. 

.35 

30 
12. 

1. 

3  SO. 00 
115500. 

3600. 
ISOOO. 

1000. 

40 

.40 
22. 
SO 

400 

loaooo. 

4800. 

33000. 

600. 

.50 

.15 
15.79 
1. 

500 
114668. 

1800   ■ 
23635 

1000 

50 

70 
12 
50 

SOO 

147900 

8400. 

18000. 

500. 

/. 

JO 
20 
.60 

lOOO. 

150,000 

3600. 

30000. 

600. 

SO 

.25 
12. 
1. 

SOO 

161500 

3000 

18000 

1000 

too 

1 
20 
.60 

1000. 

I4S000. 

12000. 

30000. 

600. 

ISO 

1.40 
IS. 
1.50 

I50O. 
179250. 

16300. 

22500 
^1500. 

1.00 

.70 
20 
.SO 

1000 

man 

8400. 

30O00. 

800. 

1.00 

.20 
20 

1. 

/OOO. 
235500 
2400. 
30000. 
1000. 

ISO 

I. 

25 

1. 

1500. 
196000 
12000 
37500. 

1000. 

1.20 

£0 
25. 
1.25 

1200. 
218150. 

7200 
37500. 

1250 

6 

7 
8 
9 
10 
II 
IE 
13 

l« 

15 

f^iScelUneous    embankment 
Oriihng  holes   m   rocA   and   masonry 
Furnishtng  and  placing  grout 
Sitnd  for  grout  placed  under  Item  6 
Concrete    be/ow  El -50 

Cu  Yd 
Lin  ft 
CuYd 
Ton 
Cu  Yd 

6000 
2000 

sop 

150 
500 

.50 

15 

BOO 

Z.OO 

16.00 

3000. 

1500. 
4000. 

300. 
8000. 

30 
50 

3. 

2.50 
10. 

1800. 
lOOO. 
4000 
375. 
5000 

20 

60 

a. 

2. 
9 

I20O. 
1200. 
4O00. 
300. 
450O. 

P  .50 

.60 

8. 

3 

10. 

3000 

i2oa 

4000 
450 
5000. 

40 
SO 

8. 
1.50 

12. 

2400 

/OOO 

4000. 
225. 
6000 

30 
1. 

a. 

3. 

13. 

1800. 
200O. 
4000. 
450. 
6500. 

.50 
JO 

a. 

2. 

12. 

3000. 
1000 
4000 
300. 
6000 

30 
60 

a. 

2  50 

15. 

1800. 
1200. 
4000. 
375. 
7500 

JO 
50 
8. 

1. 
7. 

I800. 
lOOO. 
4O0O. 
ISO. 
3500. 

.60 

125 

e. 

2. 

IS. 

3600. 
2500. 
4000 

300. 

7500 

SO 

1. 

8. 
2. 

14. 

3000 
2O00. 
4000. 
300. 
7000. 

.80 
1.20 

a. 
a. 

20 

4800. 
24O0. 
4000. 
1200. 

toooo. 

.75 
ISO 

a. 

2 
20 1 

4500. 

300O 

4000 

300. 

toooo. 

Concrete,   outsidm  limits  of  shaft 
Portland  cement,  other  than  for  shaft  aboye  £/.  -SO 
Remfarcing  steel,  other  than  for  shaft  al>oire  El  -50 
Coit'/ron  pipe  and  specials,  other  than  for  shaft  abot-e  CI  -50 
tidisc  lumber,    outside  limits  of  sheff 

CuYd 
Btrrel 
Pound 
Pound 
iUHBM. 

1/000 

7  000 

1 10000 

60000 

25 

\I400 
2.60 

osi 

.07 

eooo 

14000 
18200 
6050 
4200. 
2000. 

10. 
2  60 
.06 
.07 

125 

Hoooo. 

16200. 
S600. 
4200. 
3125. 

II.        IIOOO. 
2.60  18200. 

.65   S500. 

.07   4200. 
90       2Z50. 

12.81 
260 
.05 

.07 
200 

12810 

tazoo 
ssoo 

420O 
501X> 

8. 
2.60 

oii 

06 

too 

eooo. 
tezoa 

495a 

3eoo. 
2Soa 

13. 
2.60 
.05 
.06 

too. 

13000. 

18200 
SSOO 
3600. 
SSOO. 

8. 

Z.60 
06 

.08 

too 

8000. 
18200. 
6600. 
4BO0. 
2S0O 

12  SO 

2.60 

.06 

06 

120. 

12500. 

18200. 
6600 
4B00. 
3O00. 

8 

2.60 
.05 
.05 

too. 

8000. 
18200. 
SSOO. 
3000 
2500 

7. 

2.60 
.06 
.09 

too. 

TOOO 
16200. 
6600. 
S4O0. 
ZSOO. 

lO 

260 
.05 
.06 
80. 

/OOOO. 

18200. 
SSOO 
3600. 
2000. 

20 
2.60 

.06 
.10 
ISO. 

20OO0. 
18  zoo. 

6600. 

6000. 

375 O 

IS 
z.60 
.07 
.12 

too 

ISOOO 
I820O. 

7700. 

720O 
2500. 

7500. 

isooa 

2400. 
60O. 
400. 

17 
\0 
19 
20 

Steel  plate  lining,  below  CI -SO 

Steel  plate-  pipe,    oulside  limits  of  stiaft 

Mortar  lining  of  sfee/  pipe  oufside  limits  of  shaft 

Crushed  stone  and  scrt-ened  gravel  oufside  limits  of  straft 

Misc    steel  and  iron   outside  limits  of  shaft 

Pound 
Pound 
So.  ft 
Cu.  Yd 
Pound 

50000 
lOOOOO 

4000 
?00 

2000 

.09 

.11 

.75 

Z.OO 
12 

^4500 
IIOOO. 
3000. 

400. 

240. 

.09 
15 
TO 
3 
/2 

4500. 
ISOOO. 
2800 

60O. 

240. 

.10 

Jl 

.90 
3 . 

.15 

sooa 

12000 
3600 

600. 

300 

.10 
15 
45 
3 
25 

5000 
15000 
IBOO. 
soo 

soo  J 

.10 
IS 

eo 

2. 

to 

S^ooa 

ISOOO 
2400 
400. 
200. 

OS 
JO 
40 
2. 

.10 

3000. 

toooo. 

1600 
400. 
200. 

.10 
.12 
.50 
3.  SO 
20 

5000 
12000 

2000 
700 
400. 

.08 
.14 
.70 
3. 
.20 

14000. 
28O0. 
600. 

406. 

.60 
3. 

.15 

12500. 
2400 
SOO. 
300. 

Jl 
SO 
3. 
.IS 

IIOOO 
2000. 

60O. 

300. 

.13 

SO 

2. SO 

.20 

/3000. 

20oa 

500. 
4O0. 

.15 
.75 
3. 
.30 

/sooa 

3000. 
6O0. 
60O. 

.15 

.eo 

3. 

JtO 

21 
Z2 
23 
24 
25 

Non-ferrous  metals,  other  than  for  shaft  above  E/~  SO 
Caring  for  and  setting  va/ues  furnished  by  the  Comm 
Caring  for  and  selling  miSa  metal  wortf  furn.  by  the  Comm 
Galvanljing 
CleaninQ  up 

Pound 
Pound 
Pound 
Pound 
IS 

1000 
150000 
60000 

2000 

1.00 
.04 
.04- 
.10 

1000. 
6000. 

z4oa 

200 

looa 

.40 
02 
04 

.02 

J-00. 

3000. 

2400 

40. 

500. 

W 
.03 
.04 
.06 

BOO. 
4500. 
240O. 

IZO. 

1000. 

eo 

03k 
.OS 
.05 

600      ' 
S250 
3000. 

100. 
5000 

1. 

.04- 

.04 
.10 

1000 
6000 
2400 
200 
500. 

1. 

02 
.02 
.20 

1000 

3000 
1200. 
400 

1000. 

SO 
02 
02 
.07 

SOO 
3000. 
1200. 

140. 

looa 

1. 

.02 
.05 
.05 

1000 
3000. 
3000. 

too. 

1000. 

.60 
.02 
.02 
.05 

600. 
3000. 
1200. 

too. 

2000. 

SO 
.02 
.03 
.04 

900. 
3000. 

taoo. 

80. 

1000 

1. 

.02 
.03 
.05 

1000. 
3000. 
1800. 

too. 

500. 

1. 

.02 
.02 

.to 

1000. 
3000 
1200. 

200. 

950. 

1. 

.07 
.07 
.10 

/OOO. 
10500 
4200 
200. 
5000. 

2/ 
28 

Timber  fbr  shaft  support  beloH>  ft  -50^  /fang,  faed  price  llOO  per 
Protect  coat  cement  mortar  below  El-So,  If  am/,  fued  price  93S  per 

HftBM 
CuYd 

- 

26 

Sub-  Tbtat  O terns  1  to 25  inclusive) 

ZI2363 

222,230 

729470 

237863 

259,275 

264  SSO 

Z6S340 

281,475. 

296,900 

314.377 

3St,80O 

Furnishing  performance    bond.      Ifate  perSI,000 

is: 

3.185.45 

15 

333345 

J^-^ 

344205 

15. 

356194 

15 

^38S9W 

15. 

39(825 

15. 

3,iao.io 

15 

422Z.I2 

10. 

2969. 

15. 

4715.65 

15 

5277. 

15. 

[    5370 

15. 

5767)50 

To^g/s 

215,546.45 

22S,Se345 

232,912.05 

241,430.94 

263,16413 

268,518.25 

269,320.10 

Zas,697l2 

299,869. 

319,09265 

357,077 

363,370. 

390,267,50 

Bid  securiti/ 

B  6    20,000 

BB   13,750 

BB  12000 

BB    IS,  OOO 

BB   25,00O 

BB     20,000 

CC     ISftOO 

BB    25,000 

B  B    25000 

BB    25000 

BB    2500a 

CC  22.500 

BB.  35  OOO 

if     Contrscf  awarded     feb   7,   /940 
Contract  etecufed    Fei  20,  /940. 

Tabulated  bt/    chb 

/  certify    the  foregoing  to  be  a  true  artd  accurate  summary 
of  alt  bids  on  the  above  Contract    94-  received  th  s  dag  by 
the  Metr  Oistr  Wafer  Supplu   Comn'ission 

&  B     indicates    Sid  Bond 

C  C     indicates    Certified  Check 

-  3.33X     Ace 

\Che 

eked  by    tLf 

R  A/etson 

Motf,     Secretary 

^ 

CANVAS 5    OF 

BIDS    FO'R 

CONTRACT    110  — 

-    OPEINLD     AUG.  29,1940 

COMM0NWE.ALTH       OF     MASSACHUSETTS 

METR.  DI5Tli.  WATER  SUPPLY  COMMISSION 

CONTRACT    110 

FOR  the:  completion  of  CHARLE5   R  IVE.R  SHAFT 
IN  THL   TOWN  OF  WE5T0N ,  MASSACHUSETTS  . 

P.  W  A.  DOCKET  NO.  MASS.  1551 -F        MASS.  STATE  PCOJECT  NO.D-eoe 

*     ® 

C.SR.C0N3TRUCTI0M 

Co. 
"T^Dradee-nStrelt 

R03LlMDAl.t 

Mass. 

© 

A.B/WUFFALDl   Co. 

52ftiw!)ERHou)[Bivii 

somerville 

Mass. 

® 
The  Arundel 

CoBPORATION 

PierZPsatt  5r. 
Baltimore  ,  Md . 

® 

VDarlettaCo. 
10  Whipple  Ave, 

RoSLINDALE 
Ma55. 

® 

B,  Pebimi  i 

Sons, Inc, 

Framing  HAM 

Mass, 

© 

The  Del  130 

CoM3THucTiowCa,Iwc 

528  Main  3t, 

Springfield 

Mass, 

John  Mac  Donald 

Construction  Co. 

215OMIF10RNIA5rREtT 

Wewton 
Massachusetts 

@ 

iJtST  CbusrRUCTlON 

Company 
term  900,3ixTr  State 

Street 
Boston,  Mass. 

Item 

Description 

Unit 

aUANT'TY 

Price 

Amount 

Price. 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

1 
Z 
3 
1 
S 

tKcavation  For  shaft  and  hnnel 
Enlarge  meni  of  shaft  and  funnel 
Pumping 

Concrete  mssonrij 
excess  concrete  msaonry 

Cu.  Yd 
CuYd 
mift.Sa 
Cu.Yd. 
Cu  Yd 

1,000 

too 

6,000 

5,000 
100 

ItOO 
IZ. 

.50 
IZ. 
5. 

61,000.00 

Z.OQO. 

3.000 

60,000. 

500. 

16 

5. 
.50 
JO. 

5. 

i  I2,OOO.CO 

1,000. 

3,000. 

50,000, 

500. 

16. 
(0 

.60 
1025 
5. 

111,000.00 

Z.OOO. 

3,600. 

5!,  250. 

500. 

21.00 
21. 

1. 
10. 

5. 

147,000,00 

4,200 

6,00Q 

50,000 

500. 

20.00  140,000.00 
2Q         4,000. 
.10        600. 
12.       60,000, 
5.            500. 

two 

15 
.50 

IS 

s 

168,000.00 

3,000 

3,000. 

75  000 

500 

21. 
21. 
2, 

20 

6. 

147  000 
4,  ZOO 
12,000 

100,000 
50Q 

E 

7 

a 

9 
10 

Sfrucfural  -  3tce/  support 

Timbering 

Drij  packing 

Drilling  holes  in  rock    or   masonry 

Steel  pipe  for  grouting,  etc. 

Pound 
«ftflW 
Cu.  Yd 
Lin.  ft. 
Lin.n. 

100,000 

60 

100 

3,000 

1,500 

.015 
ISO. 
6. 
.50 
.50 

7,500. 
9,600. 

600. 
/,500. 

730. 

.M 
iO. 
1. 

.30 

4,000. 
9,600. 

400. 

900. 

375. 

.07 
120, 
6. 
.55 
.75 

1,000 
9,600. 
600. 
J,  650. 
U25. 

.08 
lOQ 
7. 
J.  2,5 

.60 

aooo 

6,000, 
700. 

3,750 
900. 

.07 
70 
5 

.70 
.50 

7,000. 
5.600 

500 
Z.  100. 

750. 

.07 
120 
5. 
/. 
.80 

7,000 
9,600. 
500. 
3,000 
1,200. 

.10 
150 
6. 
1. 
1, 

10,000. 

iz,opo. 

600 
3.000 
1,500 

/; 
It 

)3 
14 
IB 

Connections  for  groutinq 

Sand  for  groutand  fbr  protective  coating  of  cement  mar  tar 

Mixing  and  piecing  grout 

protective    boating  of  cement  mortar 

Port/and  cement 

Corvxctii 
Cu.  Yd 
Cu.Yd. 
Cu.  Yd 
Barrel 

1       100 

100 

500 

50 

IZ.OOO 

10. 
1.50 

za 

50. 
Z.50 

1,000, 
/50. 

10,000 

2,500. 
30,000. 

5 
2. 

a 

15. 
Z.W 

500. 

200. 
4,000. 

750. 
ZB.500. 

6. 

6. 
25. 
JO. 

Z.30 

600. 

600. 
12,500. 
/,500. 
27.600 

5 

5. 
15. 
10 

2.50 

50Q 

500. 

7,500. 

500. 

J0,0OQ 

2.50 

3. 
10 
40 

ZiS 

250. 

300 
5.000, 
2,000 
29,760. 

3. 
2. 

e. 

25. 
2,55 

JOO. 

200. 

4,000 

i.zsa 

30,600 

3.            300. 

3,            300. 
1 5.           7, 500. 
60         3.000. 

2,80  33.&00. 

Ss. 

le 
17 
16 
19 
CO 
Zl 

n 

?3 

It 

S^eel  for  Reinforcing  Concrete 
Steel  plate  lining 
Steel  pipe  bituminous  lined  -  16" 
Steel  pipe  bituminous  lined  -  20" 
Steel  pipe  bituminous  lined  -  ?4  " 

Pound 
Pound 
Lin.ft 
Lin  ft 
Lin  ft 

50.000 

150,000 

275 

550 

275 

.05 

.le 

3.C0 
4.25 
5.25 

2,500. 
30,000. 
990. 
2,337.50 
1,09315 

.03 
,10 

5. 

7 

a 

1.500. 
Z5,000. 
1,375. 
3,650 
Z,ZOO. 

,06 
075 

6.40 

7 

525 

AOOO. 
\6.150 
/,76a 
J,i55Q 
2.26e,75 

.05 
.085 
7 

a 

10 

2.500 
21,25ft 
1,925. 
4,400. 
2,750. 

,05 
,09 

Ift 

1050 

12. 

2.500. 
2E.500. 
2.750 
5,775. 
3,300. 

,055 
.09 

5. 

6, 

I 

2,750, 
22,50Q 
1.375, 
J,  JOO. 
1,925. 

.08 

,16 
6. 

a 

12, 

4,000. 
45,000 
1,650, 
4,400 
3,300. 

Miscellaneous  esrttj  excavation 

Miscellaneous   refill  and  embanking 

Galvanizing 

/Jon  -  ferrous  me  fats 

Locker  house 

Cu.Yd 
Cu.Yd 
Pound 
Pbund 
Lumpl 

S,000 
Z.OOO 
3,000 

too 

1 

.GO 
.50 
.05 

;. 
ipoo. 

l,Z00. 
1,000. 

150. 

100. 
1,000. 

.30 
.30 
.05 
.60 
10,000, 

iOO. 

600. 

(50. 

60. 

10,000. 

1. 
1. 

.05 
1,50 
ZiOO. 

2.0OO. 

2,00Q 
150 
I5Q 

Z.iOO. 

.50 
.50 
.05 
1. 
2,0fla 

1,000. 

1,000, 
150 
100. 

Z.OOO. 

.75 
.75 
.10 
1,50 
500000 

1,500. 
1.500. 

300. 

150. 
5,000, 

.50 
.30 
.10 
/. 
3.000.^0 

1,000. 
600 
300 
100 

3,000. 

1. 
1. 

.10 

/, 

3.000. 

Z.OOO 
t,000 

300. 

100. 
3,000. 

1^ 

Zi, 

a 

Miscellaneous  lumber  not  included  in,  Item   7 
Miscellaneous   cast  iron  and  steel 
Cleaning  up 

HFtBM. 
Pound 
Lumps. 

5 
10,000 

100. 

.15 
1,000. 

500. 
1,500. 
1,000. 

60. 

;.5oo. 

JOO. 
600. 
1,500 

165 
.12 

5500. 

625. 

I.ZOO 
5,500. 

50 
.15 
Z.00O. 

25ft 
1,500. 

?,ooa 

60. 
09 
6,000 

400. 

900. 

6.000. 

100 

.15 
1500 

500 

1.500 
1,  500 

150. 
.ZO 
Z.000. 

750 
Z.OOO 
2,000 

Sub-  Totals 

257421.25 

259.160,00 

27£,/7S.75 

30,5875.00 

3/093500 

397,50000 

'Wi,ZOO.oa 

eg 

rurnishing  performance  bond.     Qate  per  if  1,000 

15, 

3,SU.3i 

15. 

3.6BI.<I0 

'5. 

4,142,68 

IS 

4  63313 

15. 

4,6b4  02 

15. 

5.tl2.50 

15. 

6,093.0C 

Tofsls 

261.282.57 

263,04I#0 

280,321.43 

313.50813 

3/5.599,02 

352.712.50 

<?12,293.0( 

B,H     ■:^r,,r;h,                                ^  ^     imiCATEf,            BID  BONO 

aia    Security                        ^  ^    indicatc^        CcRTieitD  Ch 

ECk 

C.C      15.000 

CC        15,000. 

B.B.      17.500. 

C.C.       17,500. 

C.C.        lo.OOa 

C.C.      ZO.OOO 

aa    25.000 

TaL 
Ch 

ulatedby-J^^Q-        * Contracf  Awarded   Se/>A&.mO 
ecked  bu :  £QM           Contract   Executed  Sept  13, 194-0 

Ice 
aboivCor 

rtifij  the  foregoinc, 
tract  Ma  110  rece 

to  be  a  true  and  accurate  summarg  of  all  bids  on  the        (^l^^^t<^:    >»i  c-tf-r 
ived  this daijbg the  MefrDisfrMsferSuppIg  Cbmmission.      B.NehonMolt,(,Sccretani)     Tile Cour.  110 -335 K   Acc.ZJ.IfO 
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REPORT  OF  THE  METROPOLITAN  DISTRICT 
WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Common- 
wealth of  Massachusetts  in  General  Court  assembled. 

The  Metropolitan  District  Water  Supply  Commission,  established  under  the 
provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  its 

TWENTY-FIRST  ANNUAL  REPORT 
I.     Organization  and  Administration 

William  T.  Morrissey  continued  as  Chairman  of  the  Commission.  Edward 
J.  Kelley  and  Charles  H.  Brown  continued  as  Associate  Commissioners,  Mr. 
Kelley  throughout  the  fiscal  year  and  Mr.  Brown  until  his  death,  February  4, 
1946.  Mr.  Brown  was  succeeded  by  Louis  B.  Connors,  February  20,  1946. 
R.  Nelson  Molt  continued  as  Secretary.  Karl  R.  Kennison  continued  as  Chief 
Engineer,  with,  other  engineering  personnel  as  described  in  his  report,  attached 
hereto. 

The  offices  of  the  Commission  were  continued  at  20  Somerset  Street,  Boston, 
together  with  the  Headquarters  Office  of  the  Engineering  Department.  Field 
offices  were  continued  at  the  Administration  Building  near  Winsor  Dam  in 
Belchertown  and  at  other  locations  indicated  in  the  accompanying  report  of 
the  Chief  Engineer. 

The  Commission,  as  organized  by  Chapters  375  and  321,  has  continued  the 
work  provided  for  under  those  acts  and  has  carried  on  other  duties  as  a 
member  of  various  Special  Legislative  Committees.  The  Engineers,  under  the 
direction  of  Chief  Engineer  Kennison  and  upon  instructions  of  the  Commission, 
have  secured  and  provided  much  data  and  furnished  many  plans  and  specifica- 
tions for  use  of  these  special  committees. 

Data  have  been  secured  for  the  purpose  of  clarifying  the  provisions  of  law 
affecting  the  conditions  of  those  entering  the  Metropolitan  Water  District  under 
the  flat  rate  fixed  at  $40.00  per  mil.  gals. 

Investigations  and  procurement  of  data  were  undertaken  for  use  of  the  Special 
Legislative  Committee  studying  the  water  need  of  the  cities  and  towns  in  the 
Ware,  Swift,  Quaboag,  Chicopee,  Connecticut  and  Millers  River  Valleys,  and 
the  possible  utilization  of  Quabbin  Reservoir  or  the  supply  of  the  City  of 
Springfield  as  a  source  of  supply. 

Further  studies  were  made  of  the  method  of  improvement  of  the  conditions 
of  the  Neponset  Valley  for  use  of  a  Special  Legislative  Committee  which 
reported  to  the  General  Court  in  1946. 

The  Commission  and  the  engineers  also  have  been  engaged  in. carrying  out 
the  provisions  of  Chapter  705  of  the  Acts  of  1945  for  the  improvement  of  the 
Metropolitan  sewerage  systems  and  a  report  thereon  is  being  filed. 

11.     Swift  River  Supply 

During  1946  the  draft  upon  Quabbin  Reservoir  to  Wachusett  was  10,475,000,- 
000  gallons.  The  reservoir  reached  elevation  529.5  during  June  and  the  Com- 
mission on  June  22  released  from  the  reservoir  the  first  discharge  of  water 
through  the  spillway  to  the  Swift  River  below  Winsor  Dam. 
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The  Swift  River  diversion  tunnel  was  closed  August  7,  1939  and  storage  first 
started  in  the  main  reservoir  during  the  period  until  a  total  storage  of 
411,600,000,000  gallons  was  reached.  There  have  been  the  following  yearly 
releases  to  the  Metropolitan  water  district  from  the  reservoir : 


1941 
1943 
1945 
1946 


20,461,500,000 
17.020,400,000 
22,007,800,000 
10,745,000,000 

70,234,700,000 


From  the  Ware  River  during  this  seven-year  period,  there  were  the  follow- 
ing yearly  diversions  to  the  Metropolitan  water  district: 


1939 

541,600,000 

1940 

1,857,700,000 

1941 

2,000,000 

1942 

554,700,000 

1944 

1,359,000,000 

1946 

169,700,000 

4,484,700,000 

Since  the  completion  of  the  Quabbin  Aqueduct  and  the  Swift  River  Diversion 
Tunnel  there  were  two  periods  of  excessively  high  water,  the  fall  hurricanes 
of  1938  and  1944.  The  work  of  the  Commission  has  aided  materially  in  reducing 
flood  damages  on  the  Ware,  Swift  and  Chicopee  rivers  and  with  a  plan  of 
operation  co-ordinating  the  release  from  Wachusett  Reservoir  which  has  been 
established,  it  will  provide  a  potent  means  of  further  reducing  the  effect  of 
flood  waters. 

During  the  year  the  Commission  requested,  and  secured,  permission  of  the 
Department  of  Public  Health  to  divert  the  flow  of  the  Ware  River  in  excess 
of  85  m.g.d.  from  the  period  between  June  10  and  November  15.  However,  no 
diversion  was  made. 

Reforestation  of  the  watershed  area  was  carried  on  as  was  the  clearing  before 
the  rising  waters  of  the  reservoir  using  the  boats  "Enfield"  and  "Greenwich" 
to  transport  workmen.  Work  in  the  suppression  of  gypsy  moth  and  white  pine 
blister  rust  was  undertaken  in  cooperation  with  the  U.  S.  Department  of 
Agriculture. 

The  Commission  reports  no  extensive  fires  on  the  watershed  area  during  the 
year.  The  fire  lanes  and  access  roads  were  maintained  and  forest  fire-fighting 
equipment  kept  in  readiness  during  the  periods  of  fire  hazards. 

The  collection  of  water  samples  from  the  reservoir,  as  well  as  entering 
streams  and  the  Ware  River,  was  continued.  Analyses  of  these  samples  were 
made  at  the  laboratory  at  the  Administration  Building,  Belchertown  and  stream 
gauging  stations  were  continued  in  cooperation  with  the  U.  S.  Geological  Survey 
on  the  Ware,  Swift,  Chicopee  and  Connecticut  rivers. 

Topographical  and  real  estate  surveys  were  being  completed  and  data  col- 
lected relative  to  the  water  supply  of  the  cities  and  towns  in  the  Ware,  Chicopee, 
Connecticut  and  Millers  River  valleys  for  use  of  the  Special  Legislative  Com- 
mittee as  well  as  topographical  surveys  for  the  same. 

The  Metropolitan  police  has  continued  its  headquarters  in  the  Administration 
Building  and  the  Commission  has  maintained  the  building  as  well  as  Shaft  12 
and  the  Outlet  Building.  Full  use  by  the  public  of  the  roads  to  and  over  the 
dam  and  dike  and  parking  space  on  Quabbin  Hill  has  been  permitted  and  the 
Observation  Tower  and  convenience  stations  available  for  use. 

The  Commission  awarded  to  the  lowest  bidder,  after  publicly  advertising  for 
bids,  a  contract  for  the  installation  of  the  hydro-electric  equipment  at  Winsor 
Dam  Outlet  Works. 
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The  Commission  acquired  12  acres  of  land  in  New  Salem  during  the  year 
making  possible  better  access  for  fire  lanes  and  an  access  road  to  the  Prescott 
Peninsula. 

Quabbin  Park  Cemetery  was  maintained  and  cared  for  and  31  interments 
were  made  therein  during  the  year.  As  usual.  Memorial  Day  services  were 
held  by  the  veterans  on  that  day. 

III.  Ware  River  Supply 

The  Commission  continued  the  maintenance  of  the  Intake  Building  and  Shaft 
8  at  Coldbrook  and  the  Outlet  Building  and  Shaft  1  at  Oakdale.  The  Commis- 
sion granted  further  locations  to  the  U.  S.  Army  Engineers  for  making  borings 
for  the  location  of  Barre  Falls  Flood  Control  Dam.  The  Commission  instructed 
the  Chief  Engineer  to  fully  investigate  the  design  of  the  proposed  dam  as  it 
was  prepared  by  the  Army  engineers  and  to  report  to  the  Commission  the 
progress  that  is  being  made  on  the  same.  The  Commission  received  written 
assurance  that  the  storage  would  be  released  at  such  times  and  in  such  manner 
as  would  not  affect  the  rights  of  the  Commonwealth  nor  the  amount  of  water 
that  could  be  by  law  diverted  by  the  Commission. 

Maintenance  of  the  Outlet  Building  at  Shaft  1  at  Oakdale  and  the  Intake 
Building  and  Shaft  8  at  Coldbrook  and  the  grounds  was  continued  and  Quabbin 
Aqueduct  kept  ready  for  operation. 

Minor  repairs  to  the  disc-valve  at  Shaft  8  were  completed  and  an  inspection 
of  the  aqueduct  from  Shaft  12  at  Quabbin  Reservoir  to  Shaft  4  at  Rutland  was 
made  by  the  engineers. 

Studies  were  continued  of  the  plans  for  a  connection  to  the  Holden-Rutland 
sewer  to  dispose  of  the  sewage  from  the  towns  of  West  Boylston  and  Boylston, 
funds  for  the  construction  of  such  a  connection  having  been  provided  for  by 
the  Legislature  of  1946  by  Chapter  515  of  the  Acts  of  that  year. 

Operation  of  the  Rutland-Holden  Trunk  Sewer  was  continued  and  with  the 
acceptance  formally  in  September  by  the  town  of  Rutland  the  full  functioning 
of  that  entire  system  was  possible. 

The  Commission  authorized  the  preparation  of  plans  and  specifications  for  a 
water  wheel  and  appurtenances  to  develop  electrical  energy  at  the  Outlet 
Building,  Oakdale. 

IV.  HuLTMAN  Aqueduct 

The  Commission  instructed  the  Chief  Engineer  to  secure  data  relative  to  the 
discontinuance  of  the  Old  Arched  Viaduct  which  carried  the  Wachusett  Aque 
duct  across  the  Assabet  River.  In  view  of  the  fact  that  this  structure  provided 
the  sole  means  of  getting  the  supply  from  Wachusett  and  Quabbin  reservoirs 
to  the  Metropolitan  water  district  and  had  presented  a  vulnerable  target  all 
during  the  war  period  for  sabotage,  it  was  clearly  apparent  that  it  should  be 
eliminated.  Upon  the  receipt  of  the  report  of  the  Chief  Engineer  and  upon  his 
recommendation  the  Commission  approved  the  plan  and  specifications  and 
publicly  advertised  a  contract  for  the  construction  of  an  inverted  siphon  under 
the  river  thus  removing  the  hazard  to  the  supply  to  Boston.  A  contract  was 
awarded  for  the  construction  of  the  same  to  the  second  lowest  bidder,  the  low 
bidder  not  having  complied  with  the  specifications  in  not  presenting  adequate 
plans  to  safeguard  by-passing  of  the  aqueduct  flow. 

Maintenance  of  the  aqueduct  and  building  at  Marlborough  and  Norumbega 
Reservoir  and  the  right-of-way  was  continued.  Discharge  of  water  directly 
from  Wachusett  Reservoir  through  the  aqueduct  and  by-pass  to  Weston  Aque- 
duct mains  was  continued. 

The  Legislature  appropriated  the  sum  of  ten  million  dollars  for  the  con- 
struction of  the  City  Tunnel  from  Charles  River  to  the  Chestnut  Hill  Pumping 
Station  and  for  the  construction  of  a  distribution  reservoir  and  other  works. 
The  Commission  had  already  approved  the  plans  and  specifications  for  the  con- 
struction of  the  City  Tunnel,  so  called,  and  immediately  approved  the  contract 
form  and  publicly  advertised  for  bids  to  be  opened  October  30. 
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Work  under  a  contract  for  sub-surface  investigation  for  borings  in  the 
counties  of  Middlesex,  Norfolk  and  Suffolk  was  completed  and  additional  in- 
formation obtained  at  City  Tunnel  shaft  sites,  the  site  of  the  Blue  Hills 
Reservoir  and  Waban  Hill  Reservoir. 

The  Commission,  in  view  of  its  recommendation  to  the  General  Court  in  its 
last  annual  report  advising  of  the  necessity  of  having  a  secure  delivery  of  a 
safe  and  adequate  supply  of  water  under  pressure  due  to  the  increasing  chance 
of  mechanical  failure  of  the  old  pumps  at  Chestnut  Hill  Pumping  Station  and 
the  immediate  increased  demand  by  other  communities  for  water,  is  prepared 
to  go  forward  with  the  work  rapidly. 

Topographical  surveys  have  been  made  in  the  Blue  Hills  Reservoir  area  and 
along  the  line  of  the  proposed  connecting  pipe  line  and  of  other  new  connec- 
tions to  existing  distribution  reservoirs. 

V.    Litigation 

The  Ludlow  Associates  have  filed  Exceptions  in  its  petition  against  the  Com- 
mission for  damages  caused  by  the  diversion  of  the  Swift  River  and  the  office 
of  the  Attorney  General  represents  the  Commission.  The  arguments  have  not 
been  heard  by  the  Honorable  Court. 

The  Commission  prepared  and  furnished  such  data  and  exhibits  as  were 
requested  by  the  Attorney  General  for  use  in  the  preparation  of  the  Common- 
wealth's Brief. 

VI.     Fiscal 

Under  the  provisions  of  Chapter  541  of  the  Acts  of  1941  the  Commission 
submitted  to  the  Budget  Commission  estimated  expenditures  for  the  allotment 
periods  of  the  fiscal  year. 

Vn.    Other  Reports 

The  Commissioners,  as  members  of  the  Special  Legislative  Committee  under 
Chapter  59  of  the  Resolves  of  1945  for  the  investigation  of  the  Neponset  Valley, 
joined  in  the  report  of  that  committee  and  also  under  Chapter  83  of  the  Resolves 
of  1945  joined  in  a  report  filed  by  that  committee.  The  members  also  join  in 
the  report  of  the  enlarged  water  commission  engaged  in  carrying  out  the 
provisions  of  Chapter  705  of  the  Acts  of  1945  filed  with  the  Great  and  General 
Court. 

The  Commission  appends  hereto  a  statement  of  the  expenditures  and  disburse- 
ments for  the  fiscal  year,  and  from  the  date  of  its  appointment. 
Respectfully  submitted, 

WM.  T.  MORRISSEY,  Chairman 

JOHN  R.  SHAUGHNESSY,  Associate  Commissioner 

LOUIS  B.  CONNORS,  Associate  Commissioner 

20  Somerset  Street,  Boston,  Massachusetts. 
January  8th,  1947. 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen: — The  following  is  a  report  of  the  engineering  department  for 
the  year  ending  June  30,  1946.  There  are  included  certain  statistical  and  other 
data  covering  the  calendar  year: 

Miscellaneous  work  was  continued  on  the  reforestation  of  Quabbin  Reservoir 
watershed  lands,  access  roads  and  fire  lanes  and  fencing,  and  on  seasonal  clear- 
ing ahead  of  the  water  level  which  on  May  30  reached  Elevation  528,  the 
level  of  the  masonry  sill  of  the  stop-log  section  of  the  Winsor  Dam  Spillway. 
Work  was  commenced  on  the  installation  of  a  waterwheel  to  generate  electric 
power  at  Winsor  Dam,  which  had  been  delayed  on  account  of  the  war.  Pend- 
ing the  completion  of  construction,  the  various  completed  portions  of  the 
Quabbin  Reservoir  works,  the  Quabbin  Aqueduct  and  the  Hultman  Aqueduct 
have  been  maintained. 

The  plans  and  specifications  were  completed  for  the  extension  of  the  Hultman 
Aqueduct  to  Chestnut  Hill  by  means  of  a  deep  rock  tunnel,  and  for  the  con- 
struction of  a  siphon  to  bypass  the  Assabet-Bridge  section  of  the  Wachusett 
Aqueduct.  Work  was  continued  on  the  Metropolitan  sewerage  projects.  Con- 
struction was  commenced  of  the  sewage  treatment  plant  on  the  South  Metro- 
politan System  at  Nut  Island.  Designs  were  in  progress  for  the  storm  relief 
sewer  in  Alewife  Brook,  and  studies  underway  for  marginal  relief  conduits 
along  the  Charles  River  Basin. 

The  engineering  organization  was  materially  increased  during  the  year. 


Organization 

Stanley  M.  Dore,  Assistant  Chief  Engineer,  continued  to  act  as  deputy  chief. 

Walton  H.  Sears,  Mechanical  Engineer,  continued  in  charge  of  designs  and 
specifications  for  plant  and  equipment. 

Frederick  W.  Gow,  Division  Engineer,  continued  in  charge  of  the  Reservoir 
and  Aqueduct  Division. 

Lawrence  M.  Gentleman,  Associate  Civil  Engineer,  continued  in  charge  of 
the  detail  work  on  design  and  contract  and  working  drawings. 

From  time  to  time,  the  Commission  employed  the  services  of  consulting 
engineers:  Metcalf  &  Eddy  of  Boston,  Greeley  &  Hansen  of  Chicago,  James  F. 
Sanborn  of  New  York,  and  others. 

The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer  at 
the  end  of  the  fiscal  year  and  of  the  preceding  year  was  as  follows: 


Headquarters,  Designing  Division 

20  Somerset  Street,  Boston  ...... 

Reservoir  and  Aqueduct  Division 

Administration  Building  at  Winsor  Dam,  Belchertown 

Ware  River  Intake  Building,  Coldbrook 

City  Tunnel  OfEce,  107  Charles  St.,  Auburndale 

Total  Engineering  Force  .... 


June  30, 
194S 

June  30, 
1946 

37 

52 

20 
11 
23 

24 
11 
67 

91 


1S4 


Headquarters  Office 

Watershed  Real  Estate. — The  total  area  of  real  estate  acquired  for  Quabbin 
Reservoir  to  June  30  is  80,961  acres,  of  which  12  acres  were  acquired  during 
the  year  in  the  Town  of  New  Salem.  Settlements  have  been  secured  covering 
79,239  acres. 

The  total  area  of  real  estate  acquired  for  sanitary  protection  in  the  Ware 
watershed  to  June  30  is  the  same  as  previously  reported,  21,097  acres.  Settle- 
ments have  been  secured  covering  19,915  acres. 
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The  previous  published  Annual  Report  contains  a  table  showing  all  real 
estate  takings  for  the  Quabbin  Reservoir  and  Ware  development. 

Hultman  Aqueduct  and  City  Tunnel  Real  Estate. — During  the  year,  no  addi- 
tional takings  of  real  estate  were  made  for  the  City  Tunnel.  Of  a  total  of  563 
acres  of  land  taken  in  fee  and  easement  for  the  purposes  of  the  Hultman 
Aqueduct,  including  the  City  Tunnel,  settlements  have  been  secured  covering 
560  acres. 

Nut  Island  Sewage  Treatment  Plant  Real  Estate. — During  the  year  12  acres 
of  real  estate  were  acquired  for  the  Nut  Island  Sewage  Treatment  Plant  in 
Quincy. 

Water  Diversion  Damage  Claims. — Only  incidental  work  was  done  on  data 
in  connection  with  the  suit  brought  by  the  Ludlow  Manufacturing  Associates. 
Their  appeal  to  the  Supreme  Court  for  adjudication  of  exceptions  in  the  case 
which  resulted  in  a  verdict  favorable  to  the  Commission  is  still  pending. 

Record  Drawings. — Work  was  continued  on  the  record  drawings  of  the 
Hultman  Aqueduct. 

Hydrographic  Data. — Gaging  stations  were  continued  in  cooperation  with  the 
United  States  Geological  Survey  on  the  Ware  River  at  Coldbrook,  on  the  East 
Branch  of  the  Swift  River  at  the  regulating  dam,  on  the  Chicopee  River  at 
Indian  Orchard,  and  on  the  Connecticut  River  at  Thompsonville,  Connecticut. 
Level  recorders  were  also  maintained  by  the  Commission  on  the  Chicopee  River 
at  Red  Bridge  and  on  Beaver  Brook  south  of  Quabbin  Dike. 

Examination  of  the  waters  of  the  Ware,  Swift  and  Chicopee  rivers  included 
analyses  of  samples  taken. 

Maintenance  of  Records. — Records  of  assignments  of  lots  and  interments  in 
Quabbin  Park  Cemetery  were  maintained.  Assistance  was  given  to  the  Secre- 
tary's office  in  the  apportioning  of  costs  and  the  preparation  of  financial  state- 
ments. Inventory  records  of  tools  and  equipment  in  the  Commission's  offices 
and  storehouses  were  kept  up  to  date. 

Contracts  and  Specifications 

Plans  and  specifications  were  prepared  for  the  following  contracts  for  which 
bids  were  opened  during  the  fiscal  year : 

Contract  133,  for  constructing  an  inverted  pipe  siphon  on  the  Wachusett 
Aqueduct  at  the  Assabet  River  in  the  Town  of  Northborough. 

Six  bids  were  received  May  1,  ranging  from  $160,377.90  to  $302,312.67. 
The  bid  of  the  low  bidder  was  based  on  a  plan  for  bypassing  the  aqueduct  flow 
which  lacked  the  safeguards  required  in  the  specifications.  The  contract  was 
executed  August  28,  1946,  for  $197,758.00  with  Berke-Moore  Company,  Inc., 
Brookline,  Mass.,  the  next  to  the  lowest  bidder. 

Contract  134,  for  making  wash  and  core  borings  in  the  Counties  of  Middlesex, 
Norfolk  and  Suffolk,  to  complete  the  investigations  for  the  location  of  the  City 
Tunnel  section  of  Hultman  Aqueduct,  and  its  future  extensions. 

Two  bids  were  received  July  3,  1945,  for  $8,492.25  and  $12,751.20.  The 
contract  was  executed  August  9  with  Sprague  &  Henwood,  Inc.,  Scranton, 
Pennsylvania,  the  lower  bidder. 

Contract  136,  for  constructing  earthwork,  excavation  and  fill,  at  and  near 
Nut  Island  in  the  City  of  Quincy,  to  prepare  the  site  of  the  sewage  treatment 
works  at  the  terminus  of  the  South  Metropolitan  Trunk  Sewer. 

Eight  bids  were  received  September  27,  1945,  ranging  from  $478,814.38  to 
$979,363.35.  The  contract  was  executed  October  18  with  V.  Barletta  Company, 
Roslindale,  Mass.,  the  lowest  bidder. 

Contract  138,  for  making  soundings  on  the  location  of  the  sludge  disposal 
line  from  Nut  Island  to  President  Roads  in  Boston  Harbor  in  the  Town  of 
Hull,  and  the  cities  of  Quincy  and  Boston.  Only  one  bid  was  received 
November  8,  1945,  for  $14,717.50.  The  contract  was  executed  November  28 
with  the  Greenland  Drilling  Company,  Teaneck,  New  Jersey,  the  only  bidder. 
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Contract  141  {_A,  B),  for  furnishing  and  delivering  engines,  generators, 
blowers  and  pumps  for  the  Nut  Island  Sewage  Treatment  Plant  in  the  City  of 
Quincy.     Bids  were  received  February  13 : 

(A)  Three  bids  were  received  for  two  5,000  C.F.M.  dual  fuel  engine-driven 
blowers,  two  750  K.V.A.  dual  fuel  engine-driven  generators  and  one  750 
K.V.A.  gas  engine-driven  generator,  for  $194,778.00.  $247,860.00  and  $259,- 
372.00.  The  request  of  the  low  bidder,  in  view  of  price  increases,  that  he  be 
allowed  to  withdraw  his  bid  thirty  days  after  the  opening,  was  granted  by  the 
Commission,  which  required  this  time  to  investigate  the  various  types  of  engines 
submitted  and  to  have  the  existing  installations  inspected  and  their  performances 
tested. 

(B)  Two  bids  were  received  for  four  mixed-flow  type  sewage  pumps  for 
$91,239.00  and  $162,614.00. 

In  addition  bids  were  received  for  the  combination  of  both  groups  A  &  B, 
the  lowest  for  any  such  combination  being  $330,374.00.  The  contract  was 
executed  in  that  amount  May  31,  with  the  Worthington  Pump  and  Machinery 
Corporation,  Harrison,  New  Jersey,  the  low  bidder  for  the  combination. 

Contract  142  {A,  B,  C,  D,  E,  F,  G,  H,),  for  furnishing  and  delivering 
grit  and  sludge  removal  equipment,  bar  screens  and  comminutors  for  the  Nut 
Island  Sewage  Treatment  Plant  in  the  City  of  Quincy.  Bids  were  received 
January  9: 

(A,  B)  Three  bids  were  received  for  six  grit  collectors  and  one  grit  con- 
veyor, ranging  from  $23,146.00  to  $32,180.00. 

(C)  Two  bids  were  received  for  one  grit  hopper,  two  grit  washers  and  two 
grit  elevators,  for  $16,028.00  and  $17,200.00. 

(D,  E)  Four  bids  were  received  for  twenty-four  sludge  and  scum  collectors 
and  six  sludge  cross  collectors,  ranging  from  $67,997.00  to  $78,650.00. 

(F,  G)  Three  bids  were  received  for  six  scum  cross  collectors  and  three 
scum  conveyors,  ranging  from  $15,499.00  to  $21,674.00. 

(H)  Only  one  bid  was  received  for  two  medium  mechanically  cleaned  bar 
screens  and  three  fine  mechanically  cleaned  bar  screens,  for  $15,257.00. 

The  contract  for  all  these  groups  A  to  H,  inclusive,  was  executed  in  the 
amount  of  $137,927.00,  March  26,  with  the  Jeffrey  Manufacturing  Company, 
Columbus,  Ohio,  the  lowest  bidder  for  each  group  and  for  the  total. 

Contract  142  (/),  for  furnishing  and  delivering  six  comminutors  for  the 
Nut  Island  Sewage  Treatment  Plant  in  the  City  of  Quincy.  Only  one  bid 
was  received  January  9,  for  $40,244.00,  subject  to  increase  with  OPA  approval 
by  not  more  than  $4,000.  The  contract  was  executed  March  19,  with  the 
Chicago  Pump  Company,  Chicago,  Illinois,  the  only  bidder. 

Contract  144  (A,  B,  C,  D,  E,  F,  G),  for  furnishing  and  delivering  cranes, 
hoists,  meters,  aeration  system,  digestion  tank  equipment  and  chlorinators  for 
the  Nut  Island  Sewage  Treatment  Plant  in  the  City  of  Quincy.  Bids  were 
received  May  1 : 

{A,  B)  Only  one  bid  was  received  for  one  75^-ton  traveling  crane,  three 
short-span  traveling  cranes,  one  chain  hoist  and  three  electric  hoists,  for 
$12,105.28,  subject  to  increase  with  OPA  approval  by  not  more  than  $1,428.68. 
The  contract  was  executed  September  17,  1946,  with  Robert  Abel,  Inc.,  Boston, 
Mass.,  the  only  bidder. 

(C)  Bids  for  two  alternate  types  of  diffuser  tube  aeration  systems  were 
received  from  only  one  bidder  for  $33,954.00  and  $40,230.00,  respectively.  The 
contract  was  executed  September  16,  1946,  for  $33,954.00  with  the  Chicago 
Pump  Company,  Chicago,  Illinois,. the  only  bidder. 

(D)  Only  one  bid  was  received  for  one  120-inch  and  two  6-inch  Venturi 
meters,  for  $10,831.00.  The  contract  was  executed  September  17,  1946,  with 
Builders-Providence,  Rhode  Island,  the  only  bidder. 

(E,  F)  Only  one  bid  was  received  for  two  secondary  digestion  tank  covers 
and  six  supernatant  selectors,  for  $55,088.00.  The  contract  was  executed 
October  3,  1946,  with  the  Pacific  Flush  Tank  Company,  Chicago,  Illinois,  the 
only  bidder. 
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(G)  Two  bids  were  received  for  chlorinating  equipment,  for  $47,806.00  and 
$48,927.00.  The  bid  of  the  low  bidder  did  not  meet  the  requirements  of  the 
specifications.  The  contract  was  executed  September  23,  1946,  with  Wallace  & 
Tiernan  Company,  Inc.,  Newark,  New  Jersey,  the  next  to  the  lowest  bidder. 

Contract  147,  for  construction  of  bituminous  surfacings  on  Sea  Avenue  and 
Island  Avenue  in  the  City  of  Quincy. 

Two  bids  were  received  May  15,  for  $15,288.81  and  $16,776.10.  The  con- 
tract was  executed  June  27,  with  V.  Barletta  Company,  Roslindale,  Mass.,  the 
lower  bidder. 

Contract  150,  for  installing  the  hydro-electric  power  plant  and  completing 
the  installation  at  the  Winsor  Dam  Outlet  Works  in  the  Town  of  Belchertown. 

Two  bids  were  received  February  27,  for  $39,198.10  and  $62,564.60.  The 
contract  was  executed  March  27,  with  Berke-Moore  Company,  Inc.,  Brookline, 
Mass.,  the  lower  bidder. 

Design 

Studies  and  designs  were  continued  of  structures  proposed  to  be  constructed 
but  not  yet  bid,  as  follows : 

Power  Development  at  Quabbin  Aqueduct.  Studies  were  continued  of  the 
development  of  power  in  the  new  station  at  the  outlet  works  of  Quabbin  Aque- 
duct in  the  Town  of  Oakdale. 

Wachusett  Watershed  Protection.  Studies  were  continued  in  cooperation  with 
the  Quabbin  Reservoir  and  Aqueduct  Division  of  a  system  for  diverting  from  the 
watershed  of  Wachusett  Reservoir  the  sewage  of  Boylston  and  West  Boylston. 

Hultman  Aqueduct — City  Tunnel.  Plans  and  specifications  for  the  extension 
of  the  Hultman  Aqueduct  by  the  City  Tunnel  from  Shaft  5  at  the  Charles  River 
to  Chestnut  Hill  were  practically  completed,  and  the  contract  for  sinking  two 
construction  shafts  was  advertised  for  the  opening  of  bids  on  October  30,  1946. 
Miscellaneous  studies  were  continued  of  plans  for  the  proposed  future  extension 
of  the  City  Tunnel. 

Distributing  Reservoirs.  Studies  and  designs  were  continued  for  the  modi- 
fication of,  and  new  connections  to,  existing  distributing  reservoirs,  which  must 
follow  the  completion  of  the  City  Tunnel ;  and  also  for  an  additional  distribut- 
ing reservoir  in  the  Blue  Hills  Reservation. 

Barre  Falls  Flood  Control  Project.  Studies  were  continued  of  the  effect  of 
the  flood  control  project  which  the  Federal  Government  is  planning  to  construct 
at  Barre  Falls  in  the  Ware  River  watershed.  The  Chief  Engineer  of  the 
Commission  continued  as  a  member  of  an  advisory  board  to  assist  the  State 
Planning  Board  in  its  studies  and  recommendations  to  His  Excellency  the 
Governor  on  this  and  other  similar  Massachusetts  projects.  Agreement  was 
reached  with  representatives  of  the  United  States  Engineer  office  in  Providence, 
Rhode  Island,  as  to  the  general  features  which  will  govern  the  design  of  the 
Barre  Falls  Flood  Control  Project. 

Neponset  Valley  Investigation.  Assistance  was  rendered  to  the  joint  board 
for  studying  methods  to  improve  the  conditions  of  the  Neponset  Valley  in  the 
preparation  of  its  report  filed  with  the  legislature  of  1946. 

Enlargement  of  Metropolitan  Water  District.  Further  studies  were  made 
and  data  assembled  for  assistance  of  legislative  committees  in  the  preparation  of 
amendments  clarifying  recently  enacted  provisions  affecting  the  conditions  of 
entrance  into  the  Metropolitan  Water  District,  reducing  the  annual  assessment 
commencing  in  1946  to  a  flat  rate  of  $40  per  million  gallons  and  encouraging 
new  cities  and  towns  to  join. 

Chicopee  Valley  Water  Supply.  Studies  were  made  and  considerable  data 
assembled  for,  and  assistance  rendered  to,  the  Special  Commission  to  investi- 
gate the  water  supply  needs  of  municipalities  in  the  valley  of  the  Connecticut 
River  and  its  tributaries.  The  studies  included  the  possibility  of  supplying  these 
communities  with  water  from  Quabbin  Reservoir. 
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Sewerage  Projects 


Studies  were  continued  on  the  five  sewerage  projects  authorized  in  Chapter 
705  of  the  Acts  of  1945,  for  the  improvement  of  the  Metropolitan  Sewerage 
Systems,  actual  construction  being  confined  to  the  project  for  the  Nut  Island 
Sewage  Treatment  Plant.  Work  was  commenced  on  the  preparation  of  plans 
for  the  Alewife  Brook  Storm  Relief  Sewer  Project. 

Project  1 — Nut  Island  Treatment  Works.  Sufficient  progress  was  made  on 
the  designs  for  the  proposed  sewage  treatment  plant  at  Nut  Island  so  that  plans 
and  specifications  were  practically  completed  for  the  construction  of  the  aeration 
and  sedimentation  tanks,  influent  and  effluent  conduits,  grit  channels  and  main 
building  substructure,  which  contract  was  advertised  for  the  opening  of  bids 
July  31,  1946;  and  also  for  the  construction  of  a  digested  sludge  outfall  and  of 
diffusers  over  the  outlets  of  two  of  the  existing  outfalls,  which  contract  was 
advertised  for  the  opening  of  bids  October  16,  1946.  The  plan  of  the  works  is 
outlined  in  a  flow  diagram  published  in  the  previous  report. 

South  Metropolitan  Sewage  Records.  The  collection  of  twenty-four-hour 
composite  samples  at  about  8-day  intervals  for  analysis  of  the  amount  of  sus- 
pended solids  was  continued. 

Project  3 — Alewife  Brook  Storm  Overflow  Conduit.  Studies  were  com- 
menced of  the  conditions  in  the  valley  of  Alewife  Brook  and  the  amount  of 
sewage  reaching  the  brook  in  storm  overflows. 

Projects  4  and  5 — Charles  River  Basin  Storm  Overflow  Conduits.  Investiga- 
itons  were  continued  of  conditions  along  both  sides  of  the  Charles  River.  An 
investigation  of  the  conditions  at  Galen  Street  overflow  was  made  on  February 
1,  and  recommendations  to  the  town  of  Watertown  resulted  in  the  cleaning  of 
that  town's  siphon  pipe  under  the  Charles  River  on  May  9  and  10.  Studies 
were  made  of  the  installation  of  floating  booms  at  the  outlet  of  Salt  Creek 
and  elsewhere  to  prevent  the  entrance  into  the  Charles  River  Basin  of  oil  and 
other  objectionable  floating  material  from  the  storm  drains. 

Boston  Marginal  Conduit.  The  recording  levels  at  the  Fens  Gatehouse  was 
continued  and  studies  made  looking  to  an  alleviation  of  the  condition  of  clogging 
by  debris  from  the  larger  Stony  Brook  Conduit  of  the  City  of  Boston. 

Cambridge  Marginal  Conduit.  The  recording  of  levels  at  the  Charles  River 
Dam  gatehouse  was  continued. 

Reservoir  and  Aqueduct  Division 

The  Quabbin  Reservoir  and  Aqueduct  Division  continued  in  charge  of  all 
field  work.  This  consisted  of :  Topographic  and  real  estate  surveys  in  the  Quab- 
bin Reservoir  area,  in  the  Ware  River  and  Wachusett  watersheds,  along  the 
Hultman  Aqueduct,  at  the  site  of  the  proposed  distributing  reservoir  in  the 
Blue  Hills,  and  in  connection  with  the  various  sewerage  projects;  reforestation; 
reservoir  reclearing  and  work  on  fire  lanes  and  access  roads ;  the  work  of  the 
water  analysis  laboratory;  investigations  in  the  Chicopee  River  Valley;  the 
collection  of  data  on  flow  in  the  South  Metropolitan  Trunk  Sewer  and  the 
collection  and  analysis  of  sewage  samples;  and  the  maintenance  and  operation 
of  Quabbin  Park  Cemetery,  the  Quabbin  Reservoir  release  works  at  Winsor 
Dam,  the  Ware  River  Intake  Works  at  Coldbrook,  Quabbin  Aqueduct  and 
Hultman  Aqueduct. 

Daily  rainfall  and  temperature  records  and  continuous  records  of  the  flow  of 
the  Ware  River  were  kept  at  the  Intake  Building  at  Barre,  and  daily  rainfall 
records  at  Pelham,  at  Nichewaug  and  Harvard  Forest  in  Petersham,  at  South 
New  Salem,  at  North  New  Salem,  at  West  Rutland  and  at  the  Quabbin  Aque- 
duct Intake  in  Hardwick.  Daily  rainfall  and  temperature  records  were  kept  at 
the  Administration  Building  at  Belchertown.  Continuous  records  were  kept 
of  the  flow  of  the  Swift  River  at  Winsor  Dam.  The  accompanying  table  shows 
the  monthly  rainfall  during  the  calendar  year  1946  at  stations  on  the  Ware  and 
Swift  watersheds.  Work  was  continued  in  the  field  offices  on  record  plans 
in  the  Reservoir  Area  and  along  the  Hultman  Aqueduct. 
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The  Department  of  Public  Health  continued  its  cooperation  in  the  analysis 
of  samples  of  water. 

Quabbin  Hill  Building  and  the  scenic  highway  between  Winsor  Dam  and 
Quabbin  Dike  and  the  Quabbin  Hill  Observation  Tower  were  reopened  to  the 
public  July  15,  1945,  following  the  expiration  of  the  war  emergency.  The 
area  was  again  closed  for  the  winter  season  December  29  and  reopened  March 
16. 

The  Belchertown  office  continued  its  records  and  management  of  the  affairs 
of  the  former  towns  of  Dana,  Enfield,  Greenwich  and  Prescott.  Policing  of  the 
Quabbin  Reservoir  area  was  continued  by  the  Metropolitan  Police  who  were 
housed  in  the  Administration  Building.  Miscellaneous  surveys  included  the 
location  of  power  lines  for  the  new  residences  and  for  the  United  States  Army 
target  controls.  The  work  of  constructing  two  new  residences  for  engineering 
personnel  on  Blue  Meadow  Road  was  continued  with  lumber  and  other  ma- 
terials salvaged  from  various  buildings  in  the  reservoir  area.  To  obtain  a 
suitable  water  supply,  a  well  was  drilled  by  the  Wachusett  Artesian  Well  Com- 
pany, October  6  to  October  9,  1945.  The  well  was  drilled  to  a  depth  of  170 
feet  ana  produced  a  yield  of  four  gallons  per  minute.  Residence  No.  1  was 
completed  and  occupied  November  6.  An  average  of  5  men  were  employed 
April  23  to  June  10,  in  order  to  complete  the  grading  and  loaming  around  the 
Quabbin  Hill  Observation  Tower.  Other  miscellaneous  items  of  construction 
were  completed  by  force  account,  including  the  entrances  to  the  east  access 
road,  the  surfacing  with  asphalt  emulsion  of  the  access  roads  to  the  East  and 
Middle  Branch  Regulating  Dams  and  other  access  roads  totaling  7.Z  miles,  and 
the  construction  of  a  temporary  measuring  weir  in  the  lower  spillway  channel. 

Investigations  were  made  of  the  water  supply  systems  of  towns  in  the 
Chicopee  River  Valley  in  connection  with  studies  for  the  Special  Legislative 
Commission  investigating  their  needs. 

After  the  reservoir  filled  to  the  level  of  the  lower  spillway  crest,  many  tests 
were  made  to  determine  the  rating  of  the  flow  through  the  stop-log  bays  in 
the  depressed  section  of  the  Winsor  Dam  Spillway. 

Plans  and  studies  were  continued  by  the  Coldbrook  office  of  methods  for 
disposing  sewage  in  the  towns  of  Boylston  and  West  Boylston  in  the  Wachusett 
watershed.  Monthly  inspections  and  reports  were  continued  of  conditions  found 
at  all  shaft  heads  along  the  Quabbin  Aqueduct.  The  chlorinating  station  on 
Mill  Brook  below  the  Central  New  England  Sanatorium  was  maintained. 

The  Newton  Office  completed  a  topographic  survey  of  the  proposed  dis- 
tributing reservoir  in  the  Blue  Hills  area,  and  a  profile  along  the  proposed 
connecting  pipe  line  was  made.  Wash  borings  and  soundings  were  made  by 
force  account  to  investigate  subsoil  conditions  for  the  proposed  Assabet  Siphon 
on  the  Wachusett  Aqueduct.  Sewage  level  gages  were  continued  on  the  South 
Metropolitan  Sewer  at  the  Fens  Gatehouse  of  the  Boston  Marginal  Conduit, 
and  at  the  Charles  River  Dam  chamber  of  the  Cambridge  Marginal  Conduit. 

Inspections  were  made  of  conditions  along  the  Stony  Brook  Conduit  per- 
mitting the  entrance  of  debris  into  the  conduit.  Surveys  were  made  of  the 
Galen  Street  siphon  of  the  Town  of  Watertown  to  determine  the  extent  of 
clogging  resulting  in  abnormal  overflows  of  sewage  into  the  basin.  Extensive 
surveys  were  made  in  the  valley  of  Alewife  Brook  to  determine  the  location 
of  existing  sewers  and  connections  and  other  underground  structures,  and  the 
extent  and  character  of  contributions  from  sewage  and  storm  water  from 
various  sources. 

Reforestation.  The  general  program  of  reforestation  was  continued  with 
stock  from  the  Commission's  nurseries,  as  indicated  in  the  following  table  which 
is  a  continuation  of  the  information  published  in  previous  reports. 
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Quabbin  Watershed. 

Nursery  Work  in  1946  .         .         .         .         .  April  10  to  May  16 

Average  Force        .         .         .         .         .         .         .  2  men 

Broad  Planting  in   1946 April  10  to  May  2 

Average  Force 5  men 

Acres  Planted         .......  80 

Cost  per  M  for  planting $8.45 

Survival  to  Date    .......  75% 

Red  Pine,  6-year  transplants         ....  500 

Hemlock,   5-year  transplants  ....  70,700 

No  planting  was  done  in  the  Ware  watershed.  10,000  red  pine  6-year  trans- 
plants together  with  a  small  number  of  miscellaneous  trees  and  shrubs  were 
taken  to  Norumbega  Reservoir  and  used  to  replace  trees  that  had  been  destroyed 
by  fire.  Also  approximately  44,000  transplants  were  transferred  to  the  Water 
Division  of  the  Metropolitan  District  Commission  or  sold  to  individuals.  The 
summary  of  stock  in  the  nursery  on  June  30,  1946,  in  addition  to  about  280 
miscellaneous  trees  and  shrubs,  is  as  follows : 

Six-year  seedlings (6-0)  1,900,000 

Seven-year  seedlings (7.0)  1,900,000 

Eight-year  seedlings (8-0)  5,000 

Six-year  transplants (3-3)  250 

Seven-year   transplants       ....  (2-5)  675,000 

Eight-year  transplants         ....  (2-6)  2,900,000 

Total  .......  7,380,250 

Practically  all  of  these  trees  are  now  too  large  for  economical  use  for  watershed 
planting,  and  will  be  left  to  grow  in  their  present  locations  and  considered  as 
permanent  stands. 

The  work  on  gypsy  moth  control  by  roadside  spraying  on  the  Prescott 
Peninsula  with  arsenate  of  lead  solution  was  continued  until  July  13,  1945. 
Work  was  started  on  April  29  on  white  pine  blister  rust  control  in  cooperation 
with  the  United  States  Department  of  Agriculture  and  continued  throughout 
the  year  covering  an  area  of  approximately  14,000  acres.  An  average  of  4 
men  were  so  employed  on  force  account  for  10  weeks. 

Floating  Equipment. — The  use  of  the  Commission's  two  largest  boats,  the 
"Enfield"  and  the  "Greenwich",  was  continued  for  the  transportation  of  workmen 
and  their  equipment  to  various  sections  of  the  reservoir  for  taking  water  samples 
and  general  utility  work.  The  "Dana"  remained  in  storage.  The  New  England 
Power  Company  was  permitted  to  house  and  use  a  boat  to  facilitate  the  mainte- 
nance of  its  110,000-volt  transmission  line  crossing  the  reservoir. 

Experimental  Grazing. — The  flock  of  sheep  pastured  on  experimental  grazing 
areas  increased  during  the  year  from  50  to  66.  The  Commission's  experiment 
with  this  flock  during  the  last  six  years  had  definitely  indicated  no  economy  in 
its  maintenance.  Accordingly  on  June  24,  the  entire  flock  was  disposed  of  by 
sale  to  the  Gardner  State  Hospital.  320  pounds  of  wool  was  sheared  during 
the  year. 

Fire  Protection. — Fire  fighting  equipment  was  maintained  and  ready  for 
service  at  all  times,  one  fire  truck  being  stationed  at  Pelham  Hill  on  the  west 
side  of  the  reservoir,  one  at  Nichewaug  near  the  reservoir  intake  to  Quabbin 
Aqueduct,  one  near  the  Ware  River  Intake  Works,  and  the  remainder  of  the 
fire  fighting  equipment  at  the  Administration  Buildings.  During  the  year  the 
equipment  and  personnel  responded  to  calls  for  assistance  at  three  forest  fires 
in  the  Quabbin  area  which  burned  over  only  1  acre  above  the  flow  line  and  54 
acre  below,  and  three  forest  fires  in  the  Ware  watershed  which  burned  over  a 
total  area  of  14  acres.  The  United  States  Army  continued  its  fire  boat  and 
fire  fighting  equipment  at  the  bombing  range  base  and  rendered  effective  aid. 
Work  on  fire  access  roads  and  reclearing  fire  stops  was  continued  by  force 
account.    An  average  of  8  were  so  employed  for  32  weeks. 

Quabbin  Park  Cemetery. — A  small  labor  force  averaging  5  men  was  em- 
ployed on  cemetery  work  throughout  the  year.  The  vault  was  maintained 
ready  for  use,  cemetery  lots  graded  and  seeded  as  required,  the  entire  cemetery 
area  properly  maintained  and  driveways  plowed  and  kept  clear  of  snow  through- 
out the  winter  months.    Thirty-one  interments  were  made  during  the  year. 
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Rutland-H olden  Sewer 


The  Rutland-Holden  Sewer  was  in  continuous  operation  throughout  the  year. 
The  entire  length  of  the  line  and  the  meter  stations  at  the  Rutland  State  Sana- 
torium, at  the  United  States  Veterans'  Hospital  in  Rutland,  at  the  Rutland- 
Holden  boundary  line  and  at  the  H olden-Worcester  boundary  line  were  in- 
spected regularly. 

The  Rutland  sewer  system  which  was  constructed  under  the  Commission's 
agreement  with  the  town  in  cooperation  with  the  Federal  Works  Progress 
Administration  was  accepted  by  the  town  September  17,  1945. 

Laboratories 

Park  Road  Laboratory — Weston. — The  Commission's  loboratory  for  soil  test- 
ing was  continued  with  equipment  previously  moved  from  Belchertown  to 
Weston.  In  the  same  building  the  analyzing  of  sewage  samples  was  continued. 
This  included  the  periodic  testing  throughout  the  year  of  composite  24-hour 
samples  from  the  South  Metropolitan  Sewer  at  Nut  Island,  also  the  periodic 
testing  of  samples  from  Alewife  Brook  and  from  the  Stony  Brook  Conduit. 

Water  Analysis  Laboratory — Belchertown. — The  taking  and  analyzing  of 
samples  from  the  Ware,  Swift,  Quaboag  and  Chicopee  rivers  was  continued. 
The  chemical  and  bacteriological  analysis  of  the  regularly  scheduled  samples 
from  Quabbin  Reservoir  and  tributary  streams  in  the  Swift  and  Ware  water- 
sheds was  continued.  The  work  has  been  under  the  general  supervision  of 
Clarence  H.  Reed,  Assistant  Superintendent  of  the  Sudbury  Section  of  the 
Metropolitan  District  Commission. 

Operation  of  Winsor  Dam  Outlet  Works 

The  outlet  works  were  maintained,  and  pending  the  completion  of  repairs  to 
the  control  valves  the  required  release  of  water  was  controlled  over  stop  shutters 
in  the  intake  building  until  the  filling  of  the  reservoir  provided  sufficient  head 
over  the  main  dam  spillway  to  transfer  the  release  to  that  point.  Studies  of 
the  best  method  of  repairing  cavitation  particularly  in  the  large  48"  valve, 
which  had  served  its  purpose  of  carrying  the  entire  flow  of  the  river  during 
and  immediately  following  the  construction  of  the  Winsor  Dam  diversion  tunnel 
plug  under  Contract  52,  indicated  it  was  unduly  expensive  to  substitute  a  smaller 
valve  and  to  purchase  special  castings  required  to  make  the  necessary  alterations. 
Accordingly,  satisfactory  repairs  were  made  by  force  account.  Pending  the 
completion  of  the  waterwheel  installation,  which  had  been  delayed  on  account 
of  the  war,  the  heating  of  the  building  was  continued  by  the  use  of  the  hot  air 
furnace  previously  transferred  from  the  Quabbin  Park  Cemetery  building.  On 
August  31,  1945,  an  inspection  was  made  of  the  accessible  portion  of  the  tunnel 
under  the  west  dam  abutment  originally  used  for  river  diversion  during 
construction. 

Operation  of  Quabbin  Aqueduct 

The  Reservoir  intake  works  at  Shaft  12  of  Quabbin  Aqueduct,  the  Ware 
River  intake  works  at  Shaft  8,  and  the  outlet  works  at  Shafts  1  and  11 A  were 
kept  ready  for  operation  with  the  fine  racks  in  place  at  Shafts  12  and  8,  and 
with  an  auxiliary  rack  on  the  invert  at  the  bottom  of  the  tunnel  at  Shaft  9. 

The  Coldbrook  office  constructed  by  force  account  between  September  12  and 
October  11,  1945,  the  catwalk  on  the  south  and  east  sides  of  the  Ware  River 
Intake  Building  to  make  it  easier  to  clean,  during  operation,  the  coarse  outer 
racks  on  the  siphon  spillway  intakes.  Also  repairs  were  made  July  24  to 
October  30,  1945,  on  the  trunion  bearings  of  the  main  72"  Dow-disc  valve. 
The  work  consisted  of  dismantling  the  valve,  removing  the  trunion  shaft  and 
bearings,  turning  down  and  metal  spraying  the  ends  of  the  trunion,  and  install- 
ing new  bushings  keyed  to  the  housing. 
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The  heating  system  in  the  Intake  Building  was  changed  from  coal  back  to 
oil  in  October  1945.  The  tunnel  was  entered  and  inspected  between  Shaft  12  and 
Shaft  4  on  October  16,  17  and  18,  1945.  The  tunnel  lining  was  found  to  be 
in  very  good  condition. 

Operation  of  Hultman  Aqueduct 

The  discharge  of  water  directly  from  Wachusett  Reservoir  through  the  new 
Hultman  Pressure  Aqueduct  and  through  the  7-foot  diameter  bypass  into  the 
Weston  Aqueduct  supply  mains  was  continued  throughout  the  year.  The  Hult- 
man Aqueduct  intake  works  in  Marlboro,  the  control  works  at  Shaft  4  below 
the  Sudbury  Dam,  and  the  Norumbega  Reservoir  gatehouse  and  emergency 
chlorinating  plant  were  maintained  with  the  fine  racks  in  place  at  the  intake, 
and  fine  screens  in  the  Norumbega  gatehouse. 

Progress  of  Construction  Contracts 

Contract  134. — Contract  134,  for  making  wash  and  core  borings  in  the 
Counties  of  Middlesex,  Norfolk  and  Suffolk  was  started  July  30,  1945.  To 
obtain  additional  information  at  the  City  Tunnel  shaft  sites,  862  feet  of  core 
borings  were  made;  at  the  site  of  the  proposed  Blue  Hills  Reservoir,  265  feet 
of  core  borings;  and  at  the  District's  Waban  Hill  Reservoir,  341  feet  of  wash 
borings.    All  the  work  was  completed  December  13,  1945. 

The  Final  Estimate,  dated  January  24,  1946,  was  for  $8,275.17.  The  Con- 
tractor's force  varied  from  2  to  4  men. 

Contract  136. — Contract  136,  for  earthwork  consisting  of  excavation  and  fill 
at  the  site  of  the  Nut  Island  Sewage  Treatment  Plant  in  the  City  of  Quincy, 
was  started  October  30,  1945,  and  continued  throughout  the  year.  The  placing 
of  Class  B  embankment  was  started  November  19  with  material  hauled  from 
gravel  pits  in  Weymouth  and  Quincy.  Placing  of  fill  was  started  at  the 
southeasterly  end  of  the  present  causeway  leading  to  the  Nut  Island  screen  house. 
As  the  fill  progressed  out  into  the  harbor  area,  the  accumulated  mud  wave  in 
front  of  it  was  blasted  with  light  charges  to  aid  its  removal.  Placing  of  Class  A 
embankment  was  started  March  19  with  suitable  heavy  material  from  the 
required  excavations  on  Nut  Island  and  from  the  south  shore  borrow  pits. 
Excavation  for  the  proposed  digested  sludge  tanks  and  plant  buildings  was 
started  the  latter  part  of  March  and  was  substantially  completed  by  the  end  of 
the  year.  Removal  of  riprap  along  the  east  side  of  the  causeway  was  started 
March  13,  and  practically  completed  at  the  end  of  the  year.  This  material 
was  placed  as  riprap  on  the  outer  face  of  the  new  fill,  starting  April  first. 
Additional  riprap  was  hauled  from  quarries  in  Quincy.  The  work  of  preparing 
the  site  was  about  60%  completed  at  the  end  of  the  fiscal  year.  The  existing 
water  mains  serving  the  Nut  Island  screen  house  and  the  United  States  Govern- 
ment Plant  on  Peddocks  Island,  and  the  electric  lines  serving  the  Houghs 
Neck  pumping  station  were  relocated  as  required.  The  new  60"  offshore  out- 
let drain  was  constructed  of  pre-cast  sections  and  about  60%  completed  at  the 
end  of  the  year.  The  Contractor  was  authorized  to  construct  the  foundation 
for  rebuilding  Sea  Avenue  in  Houghs  Neck  as  required  for  a  permanent  access 
road.  This  work  was  done  April  29  to  May  9.  The  entire  work  of  the  con- 
tract was  about  82%  completed  at  the  end  of  the  year,  on  June  30. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
$389,383.42,  of  which  $350,445.08  has  been  approved  for  payment.  The  Con- 
tractor's force  averaged  about  40  men,  the  maximum  being  114  for  the  week 
ending  February  23. 

The  principal  items  of  equipment  used  were : 

2  Bulldozers 

3  154-Yd.  Shovels 

1     Crane  with  drag  line  for  clamshell  attachment 

1     Grader 

1     Tractor  with  6-Yd.  dump  wagon 

In  addition  to  maintenance  equipment,  he  used  a  maximum  of  83  trucks  for  any 
one  week  in  hauling  the  fill. 
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The  total  work  done  and  materials  furnished  to  date  under  the  principal  items 
of  Contract  136  are  as  follows : 

5,250  cubic  yards  of  existing  stonework  protection  removed 


37,719       " 

"      of  excavation 

246,222       " 

"      of  embankment 

2,552       " 

"      of  crushed  stone  and  screened  gravel 

11,642       " 

"      of  sand  or  gravel 

10,207       " 

"      of  riprap 

Contract  138. — Contract  138,  for  soundings  on  the  location  of  the  sludge 
disposal  line  from  Nut  Island  to  President  Roads  was  started  November  26, 
1945,  and  completed  March  1.  From  the  floating  equipment  154  soundings 
were  made  for  an  aggregate  depth  of  1477  feet.  In  addition,  11  wash  borings 
were  made  for  an  aggregate  depth  of  153  feet.  The  Final  Estimate,  dated 
March  11,  1946,  was  for  $15,488.95.    The  Contractor's  force  averaged  4  men. 

The  Contractor  used  a  50-foot  boat  with  an  A-frame  on  a  platform  on  the 
stern  for  his  borings  and  soundings  on  water. 

Contract  147. — Contract  147,  for  surfacing  Sea  Avenue  and  Island  Avenue 
in  the  City  of  Quincy,  as  permanent  access  roads  to  the  Nut  Island  Sewage 
Treatment  Plant  was  started  May  25,  and  continued  throughout  the  year.  Work 
on  Sea  Avenue  consisted  of  fine  grading  and  rolling  and  of  placing  the  base 
course  of  crushed  stone,  replacing  broken  cross  drains,  raising  manhole  and 
catch  basin  covers  to  grade  and  surfacing.  This  was  completed  during  the  first 
week  in  June.  The  work  on  Island  Avenue  consisted  of  minor  grading  and 
replacing  broken  drains.  Placing  of  the  surfacing  was  delayed  by  the  necessity 
of  getting  approval  of  abutting  owners  on  this  private  way.  At  the  close  of 
the  year,  the  work  on  Island  Avenue  was  about  64%  complete. 

The  value  of  work  included  in  contract  estimates  during  the  year  was 
$9,830.96,  of  which  $8,847.86  has  been  approved  for  payment.  The  Contractor's 
force  averaged  11  men  with  a  maximum  of  18  for  the  work  on  Sea  Avenue. 

The  principal  items  of  equipment  used  were: 

1  Bulldozer 

1  IJ^-Yd.  shovel  with  M-Yd.  bucket 

1  Grader 

1  Paving  machine 

3  Road  rollers  up  to  16  tons 

7  Trucks 

Contract  150. — Contract  150,  for  installing  the  hydro-electric  equipment  in 
the  Winsor  Dam  Outlet  Works  at  Belchertown  was  started  March  7,  and 
continued  until  April  13  when  the  work  was  suspended  to  await  the  delivery 
of  further  equipment  furnished  under  Contract  149.  Miscellaneous  alterations 
in  existing  piping  and  masonry  were  40%  completed.  Work  on  the  outdoor 
substation  and  appurtenances  at  the  rear  of  the  building  was  about  30%  com- 
pleted, also  conduits  were  installed  between  the  substation  and  the  main  building. 
Work  on  the  erection  of  the  22,000-volt  transmission  line  was  commenced  with 
the  clearing  of  the  right-of-way  to  the  New  England  Power  Company's  existing 
line,  and  was  about  20%  completed.    The  entire  work  was  about  13%  completed. 

The  value  of  work  included  in  contract  estimates  during  the  year  was  $5,- 
286.00,  of  which  $4,757.40  has  been  approved  for  payment.  The  Contractor's 
force  averaged  about  5  men  for  5  weeks. 

Filling  of  Quahhin  Reservoir 

■  The  water  level  in  Quabbin  Reservoir  reached,  on  May  31,  Elevation  528 
above  Boston  City  Base,  the  elevation  of  the  masonry  crest  of  the  depressed 
section  of  the  Winsor  Dam  Spillway.  On  June  22nd,  it  had  reached  Elevation 
529.05  giving  sufiicient  head  to  permit  the  celebration  of  the  filling  of  the 
reservoir  by  the  lifting  of  the  stop  logs,  and  the  discharge  of  the  first  water 
through  the  spillway  channel  to  the  Swift  River  below  the  Dam.  Several 
hundred  people  attended  the  celebration.  In  the  forenoon  a  large  group  of  the 
Commission's  employees  and  their  friends  inspected  the  works,  and  enjoyed  a 
picnic  lunch  in  the  parking  area  on  Quabbin  Hill  near  the  Observation  Tower. 


First  Water  over  Quabbin  Reservoir  Winsor  Dam  Spillway,  June  22,  1946. 
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At  2:30  P.M.  the  stop  logs  were  lifted  by  Associate  Commission  Louis  B. 
Connors.  Judge  Davis  B.  Keniston,  Chairman  of  the  Commission  from  its 
inception,  May  28,  1926,  to  December  27,  1934,  and  Mrs.  Frank  E.  Winsor, 
widow  of  the  late  Chief  Engineer,  after  whom  the  dam  was  named,  were  also 
present.  A  sufficient  number  of  logs  were  removed  from  the  five  six-foot  bays 
to  permit  a  discharge  at  the  rate  of  fifty  million  gallons  daily.  A  temporary 
measuring  weir  of  this  capacity  had  previously  been  constructed  in  the  channel 
entering  the  river  for  the  purpose  of  measuring  the  discharge,  and  obtaining 
an  accurate  rating  curve  for  low  rates  of  discharge  over  the  spillway.  The 
visitors  spent  the  afternoon  in  viewing  the  reservoir  from  various  vantage 
points  along  the  scenic  highway,  and  particularly  the  new  and  beautiful  water- 
fall created  by  a  plunge  from  the  upper  to  the  lower  levels  of  the  spillway 
channel  against  the  background  of  the  41-foot  masonry  arch  span  which  car- 
ries the  highway  across  the  channel. 

Storage  and  Flow  Records 

Quahhin  Reservoir  Storage  and  Release.  Storage  in  Quabbin  Reservoir 
continued.  The  following  is  a  continuation  of  the  information  tabulated  in 
previous  reports,  and  include  fluctuations  during  the  entire  calendar  year  1946. 
The  figures  for  storage  show  the  quantity  above  the  sill  of  the  lower  intake  in 
Quabbin  Aqueduct,  Elevation  528.00.  Below  this  sill  and  hence  not  available 
for  draft  to  Wachusett  Reservoir,  there  are  about  10,000  million  gallons 
above  the  reservoir  bottom. 


Elevation  on  December  31,  1946: 

Behind  Middle  Branch  Regulating  Dam 

Behind  East  Branch  Regulating  Dam 

Main  Reservoir 

Intermediate  Peaks  during  1946: 

High  Point  on  July  3  .......... 

Low  Point  on  July  20  .......... 

High  Point  on  August  19     .........         . 

Low  Point  on  September  24 

High  Point  on  October  8 

Low  Point  on  December  20  ......... 

Million  Gallons  Available  December  31,  1946: 

Above  the  ground  contours 

Estimated  ground  storage     . 

Total 

At  the  end  of  the  previous  fiscal  year  June  30,  1945: 

Elevation  of  Main  Reservoir 

Total  Storage 

At  the  end  of  the  fiscal  year  June  30,  1946: 

Elevation  of  Main  Reservoir -.         .         .         . 

Total  Storage 

Drawn  to  Wachusett  Reservoir  in  1946: 

From 

To 

Released  in  1946  over  spillway  and  through  control  works  after  reser- 
voir reached  spillway  level,  in  excess  of  legal  requirements: 

June 

July 

August 

September     ............. 

October 

November     ............. 

December 


530.08 
530.21 
528.58 


529.46 
529.30 
529.83 
528.44 
528.63 
528.34 


390,710 

14,610 

405,320 


519.92 
341,290  M.G. 


529.36 
411,600  M.G. 


10,745  M.G. 
August  26 
September  13 
intermittent 


92  M.G. 

38  "  " 

72  «  <. 

58  "  " 

46  "  " 

37  "  " 

69  "  " 
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Ware  River  Diversion. — Ware  River  water  was  diverted  into  Quabbin  Aque- 
duct intermittently  from  November  20,  1945  to  June  15,  1946,  as  shown  in  the 
following  tabulation  which  is  a  continuation,  for  the  entire  calendar  year  1946, 
of  the  information  published  in  previous  reports: 
Million  Gallons  Diverted  in  1946: 

To  Quabbin  Reservoir       . 13,383.1  M.G. 

To  Wachusett  Reservoir 169.7  M.G. 


Total 13,552.8  M.G. 

Maximum  in  one  day 669.2  M.G. 

Total  in  the  fiscal  year  ending  June  30,  1946  .  .  .  .  14,835.0  M.G. 
Season  Diversion  Stopped June  15 

No  diversion  in  1946,  after  October  15 
Emergency  Diversion 

No  diversion  in  1946,  June  15  to  October  15 

Released  in  1946,  after  Quabbin  Reservoir  reached  spillway  level,  during  the 
diversion  period  prior  to  June  15  and  after  October  15,  in  excess  of  legal 
requirements : 

June 934  Mil.  Gals. 

December 51     "        " 

Sewage  Diversion  from  Ware  River  Watershed.  The  Rutland-Holden  Sewer 
continued  in  operation.  The  quantities  discharged  from  the  various  institutions 
and  towns  into  the  sewerage  system  of  the  City  of  Worcester  in  the  City's 
fiscal  year  which  coincides  with  the  calendar  year,  1946,  are  as  follows: 

Rutland  State  Sanatorium 34,024,000  Gals. 

U.  S.  Veterans  Hospital 33,637,000     " 

TownofHolden 20,129,000    " 

Town  of  Rutland 5,432,000    " 


Total 93,222,000    " 

Delivery  from  Hultman  Aqueduct  to  Distribution  System.  Pending  the 
extension  of  Hultman  Aqueduct  to  Chestnut  Hill  by  way  of  the  proposed  City 
Tunnel  the  limited  use  of  the  aqueduct  has  been  continued.  The  number  of 
gallons  delivered  to  the  distribution  system  monthly  during  1946  was  as  follows : 

January 1,895,110,000  Gals. 

February 1,957,310,000      ' 

March 2,022,140,000 

April 1,947,980,000 

May 2,031,500,000 

June 1,923,510,000 

July 2,136,300,000 

August 1,992,960,000 

September 1,956,880,000 

October 2,058,910,000 

November 2,050,190,000 

December 2,235,760,000 


Total 24,208,550,000     " 

The  total  delivered  during  the  fiscal  year  ending  June  30  was  18,468,390,000 
gallons. 

List  of  Drawings  and  Tables  Appended  Hereto 

Status  of  Contracts  completed  during  the  fiscal  year  ending  June  30,  1946 

Status  of  Contracts  in  force  on  June  30,  1946 

Canvass  of  Bids,  Contract  133 

Canvass  of  Bids,  Contract  136 

Canvass  of  Bids,  Contract  137 

Monthly  Rainfall  on  Ware  and  Swift  Watersheds  1946 

For  summaries  of  rainfall  in  years  previous  to  1945,  see  1935  to  1945  Annual. 
Reports,  inclusive. 

Respectfully  submitted, 
20  Somerset  Street,  Boston,  Mass.  Karl  R.  Kennison, 

Jan.  1,  1947.  Chief  Engineer. 
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FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 

EXPENDITURES    AND    DISBURSEMENTS    FOR    THE    FISCAL    YEAR,    AND    FROM 

JULY  28,   1926,  THE  DATE  OF  THE  APPOINTMENT  OF  THE  COMMISSION 

ON   ACCOUNT   OF   METROPOLITAN   WATER   SUPPLY 

CONSTRUCTION  FUND 


General  Overhead 


Administration,  Commissioners'  Office: 

Total  Except  the  Following  Listed  Items 
Salaries,  Commissioners  .... 

Salaries,  Clerical     ...... 

Rent  and  Upkeep     ...... 

Automobile   Maintenance  .... 

Miscellaneous  Expense   (undistributed) 

Printing  and   Blueprinting 

Stationery  and  Office  Supplies    . 

Advertising  ...... 

Postage  ....... 

Currently  Distributed  Overhead     . 

Total  Administration,  Commissioners'  Office 

Engineering,  Headquarters  Office: 

Total  Except  the  Following  Listed  Items 
Salaries,   Engineering      ..... 

Salaries,   Clerical  _  .         .         . 
Salaries,  Engineering,  Pension 
General  Consultant  Expense  .... 

Furniture  and  Fixtures  .         .         .         .         . 

Rent  and  LTpkeep     ...... 

Automobile  Maintenance 

Miscellaneous  Expense  (undistributed)   . 

Printing  and  Blueprinting  .... 

Stationery  and  Office  Supplies    . 

Postage  .  _       . 

Currently  Distributed  Overhead 

Total  Engineering,  Headquarters  Office 

Total  General  Overhead 


Year  Ending 
June  30,  1946 

$0.00 

5,631.24 

19,896.92 

2,508.13 

320.74 

1,994.68 

110.60 

163.63 

158.25 

152.00 

0.00 


Total  to 
June  30,  1946 

$16,092.84 

203,961.54 

275,165.90 

45,855.65 

6,348.01 

29,448.85 

15,008.70 

5,523.12 

15,237.42 

3,672.13 

15,953.54 


$30,936.19 

$632,267.70 

$0.00 

$72,414.21 

22,936.42 

1,279,975.09 

11,703.43 

253,702.72 

1,470.00 

7,962.50 

120.57 

123,486.84 

2.06 

16,031.52 

6,291.33 

189,100.52 

339.74 

7,029.62 

401.02 

27,816.97 

182.47 

20,417.11 

325.08 

9,892.89 

181.05 

4,893.58 

0.00 

261,166.97 

$43,953.17 
$74,889.36 


$2,273,890.54 
$2,906,158.24 


Distribution  of  General  Overhead 


Administration,  Commissioners'  Office: 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
of  Quabbin  Aqueduct  (except  PWA)  .... 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
(PWA) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (ex- 
cept PWA) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (PWA) 

Quabbin  Reservoir  (PWA) 

Quabbin  Reservoir  (except  PWA) 

Winsor  Dam  (except  PWA) 

Winsor  Dam   (PWA) 

Quabbin  Dike        _ 

Special   Investigations      ........ 

Southern  Sudbury  Emergency  Supply     .         .         .         .         . 

Wachusett  Watershed  Protection  and  Elimination  of  Pollu- 
tion   (except  PWA) 

Weston  Aqueduct  Siphons   (PWA)  ..... 

Hultman  Aqueduct  (Supply  Section)    (PWA) 

Hultraan  Aqueduct  (Supply  Section)    (except  PWA) 

Hultman  Aqueduct  (Distribution  Section)    (PWA) 

Hultman  Aqueduct  (Distribution  Section)   (except  PWA)     . 

Spot  Pond  By-Pass   (PWA) 

Enlargement  of  Fells  Reservoir  (PWA)  .... 

Total  Administration,  Commissioners'  Office  . 


$5,630.38 

$130,455.77 

0.00 

129.21 

24.75 

31,536.46 

0.00 

173.20 

0.00 

1,589.11 

16,798.35 

294,041.89 

3,622.63 

79,674.18 

0.00 

193.84 

160.87 

30,357.31 

0.00 

4,298.45 

0.00 

8,690.28 

349.58 

16,048.72 

0.00 

423.11 

0.00 

6,771.17 

1,014.71 

5,696.68 

0.00 

5,976.56 

3,334.92 

15,611.42 

0.00 

430.30 

0.00 

170.04 

$30,936.19 

$632,267.70 
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Engineering,  Headquarters  Office: 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
of  Quabbin  Aqueduct   (except  PWA)  .... 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
(PWA) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (ex- 
cept PWA) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (PWA) 

Quabbin  Reservoir  (PWA)     ....... 

Quabbin  Reservoir  (except  PWA)  ..... 

Winsor  Dam   (except  PWA)  ...... 

Winsor  Dam   (PWA) 

Quabbin  Dike  ......... 

Special   Investigations      ........ 

Southern  Sudbury  Emergency  Supply     ..... 

Wachusett  Watershed  Protection  and  Elimination  of  Pollu- 
tion  (except  PWA)     ........ 

Wachusett  Watershed  Protection  (PWA)       .... 

Weston  Aqueduct  Siphons  (PWA) 

Hultman  Aqueduct  (Supply  Section)   (PWA) 

Hultman  Aqueduct  (Supply  Section)   (except  PWA)     . 

Hultman  Aqueduct  (Distribution  Section)   (PWA) 

Hultman  Aqueduct  (Distribution  Section)   (except  PWA)     . 

Spot  Pond  By-Pass   (PWA) 

Enlargement  of  Fells  Reservoir  (PWA)         .... 

Total  Engineering,  Headquarters  Office 


Year  Ending 

Total  to 

June  30,  1946 

June  30,  1946 

$7,999.48 

$439,880.48 

0.00 

1,622.20 

35.16 

118,186.93 

0.00 

292.03 

0.00 

16,854.90 

23,866.57 

969,614.81 

5,146.92 

236,470.69 

0.00 

6,333.58 

228.56 

111,584.71 

0.00 

19,863.79 

0.00 

33,407.97 

496.67 

43,778.75 

0.00 

450.95 

0.00 

5,722.73 

0.00 

114,472.88 

1,441.66 

16,139.78 

0.00 

72,793.01 

4,738.15 

45,909.75 

0.00 

13,611.66 

0.00 

6,898.94 

$43,953.17 

$2,273,890.54 

Ware  Supply   (Except  PWA) 


General  Overhead: 

Administration,   Commissioners'  Office  ..... 
Engineering,  Headquarters  Office  ...... 

Total  General  Overhead 

Engineering: 

Total  Except  the  Following  Listed  Items        .... 

Salaries,  Engineering  and  Clerical         ..... 

Consultant  Expense  ........ 

Labor        .  .  .  .        _ . 

Miscellaneous  Expense    (undistributed)  .... 

Printing  and   Blueprinting  ...... 

Stationery  and  Office  Supplies     ...... 

Postage  ._ 

Automobile   Maintenance  .         .         .         . 

Rent  and  Upkeep     ......... 

Tools  and  Equipment 

Total  Engineering 

Real  Estate — General  Construction: 

Total  Except  Special  Agents 

Special  Agents,  Salaries,  Engineering 

Total  Real  Estate 

Ware  Watershed: 

Total  Except  the  Following  Listed  Items        .... 

Salaries,  Engineering  and  Clerical  ..... 

Legal  and  Expert  Expense     ....... 

Consultant  Expense  ........ 

Labor        .         .  _       . 

Automobile  Maintenance  ....... 

Miscellaneous  Expense   (undistributed)  .... 

Printing  and  Blueprinting 

Stationery  and  Office  Supplies 

Postage  .......... 

Maintenance  of  Real  Estate 

Engineering  Instruments 

Medical  and  Surgical  Services 

Rent  and  Upkeep • 

Purchases  and  Settlements  (including  Certificate  of  Judgment) 
Taxes       .......-••• 

Total  Ware  Watershed     ........ 


$5,630.38 

$130,455.77 

7,999.48 

439,880.48 

$13,629.86 

$570,336.25 

$0.00 

$41,344.64 

513.30 

434,153.60 

515.67 

11,459.95 

555.55 

9,856.91 

10.09 

11,672.07 

7.11 

1,339.76 

1.18 

3,332.87 

1.00 

526.61 

42.73 

19.836.04 

5.00 

24,006.34 

3.82 

671.74 

$1,655.45 

$558,200.53 

$0.00 

$155,484.33 

619.50 

17,601.49 

$619.50 

$173,085.82 

$0.00 

$335,766.84 

4,287.81 

201,495.34 

1,028.70 

42,898.41 

236.10 

1,228.01 

3,731.25 

89,844.24 

246.78 

15,410.48 

7.39 

8,766.94 

23.72 

1,179.15 

3.52 

968.51 

5.00 

209.82 

1,322.55 

14,231.99 

11.02 

463.19 

9.00 

204.66 

4.17 

1,421.65 

9,828.09 

1,698,908.28 

19,159.37 

153,664.90 

$39,904.47 

$2,566,662.41 
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Year  Ending  Total  to 

June  30,  1946    June  30,  1946 


Ware   Diversion   Damages: 

Permanent  Construction — Construction  Contracts: 

Permanent  Construction — Except  Construction  Contracts: 

Total  except  Labor  and  Materials  of  Construction 

Labor        ........... 

Materials  of  Construction 

Sub  Ttotal  Except  Construction  Contracts 

Total  Permanent  Construction 

Total  Ware  Supply,  including  Wachusett-Coldbrook  Tunnel 
Section  of  Quabbin  Aqueduct  (except  PWA) 

Wachusett-Coldbrook  Tunnel  Section  of  Quabbin  Aqe- 
DUCT  (PWA  Only) 

Total    Ware    Supply,    including    Wachusett-Cold- 
brook Tunnel  Section  of  Quabbin  Aqueduct 


$0.00 

$1,429,557.92 

$0.00 

$9,643,641.87 

0.00 
122.50 
324.42 

187,117.51 

10,284.29 

1,073.73 

$446.92 
$446.92 

$198,475.53 
$9,842,117.40 

$56,256.20 

$15,139,960.33 

$0.00 

$107,531.91 

$56,256.20 

$15,247,492.24 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (Except  PWA) 

General  Overhead: 

Administration,   Commissioners'   Office $24.75  $31,536.46 

Engineering,  Headquarters  Office  ......  35.16  118,186.93 

Total  General  Overhead $59.91  $149,723.39 

Engineering  : 

Total  Except  the  Following  Listed  Items       ....  $0.00  $353,946.06 

Installed  Equipment 8.59  324.00 

Labor 184.80  5,318.00 

Total  Engineering $193.39  $359,588.06 

Real  Estate — General  Construction: $0.00  $27,876.13 

Coldbrook-Swift  Damages: $0.00  $8,668.18 

Permanent  Construction: $0.00  $4,874,523.66 

Total  Coldbrook-Swift  Tunnel  Section  (Except  PWA)  .  $253.30  $5,420,379.42 

Coldbrook-Swift   Tunnel   Section   of   Quabbin    Aque- 
duct  (PWA  Only) $0.00  $2,305.44 

Total  Coldbrook-Swift  Tunnel  Section  of  Quabbin 

Aqueduct $253.30  $5,422,684.86 

Quabbin  Reservoir  (PWA  Only) 

$0.00  $2,086,051.39 


Quabbin  Reservoir  Not  Including  Winsor  Dam  and  Quabbin  Dike   (Except  PWA) 

General  Overhead: 

Administration,  Commissioners'  Office $16,798.35  $294,041.89 

Engineering,  Headquarters  Office 23,866.57  969,614.81 

Total  General  Overhead $40,664.92  $1,263,656.70 

Engine:^ring  : 

Total  Except  the  Following  Listed  Items        ....  $0.00  $95,889.89 

Salaries,  Engineering  and  Clerical 17,839.18  787,452.30 

Consultant  Expense 1,547.00  13,557.14 

Labor 11,690.28  134,900.77 

Tools  and  Equipment 31.98  3,510.41 

Rent  and  Upkeep 47.66  45,713.67 

Medical  and  Surgical  Services 53.00  407.00 

Automobile   Maintenance 1,206.60  62,635.34 

Miscellaneous  Expense  (unditributed) 2,561.13  24,728.76 

Printing  and  Blueprinting  .......  67.19  4,147.31 

Stationery  and  Office  Supplies 17.98  10,549.26 

Postage                   '^^■05  2,958.39 

Labor  on  Automobiles  and  Mechanical  Equipment          .         .  ^'^li'lt  I'onVns 

Maintenance  of  Mechanical  Equipment           ....  ^/-^o  1' fi77fi? 

Maintenance  of  Grounds ^^-"^  ^'^^^'^^ 

Total  Engineering $36,357.49  $1,200,004.44 
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Real  Estate — Except  Awards  by  Court  Decree: 

Total  Except  the  Following  Listed  Items        .... 

Legal  and  Expert  Expense     ....... 

Labor        ........... 

Miscellaneous  Expense   (undistributed)  .... 

Printing  and  Blueprinting  ....... 

Maintenance  of  Real  Estate    ....... 

Purchases  and  Settlements      ....... 

Taxes 

Labor  on  Automobiles  and  Mechanical  Equipment  . 

Fire  Protection — Labor    ........ 

Special  Agents — Salaries         ....... 

Sub  Total  Real  Estate — Except  Awards  by  Court  Degree 

Real  Estate — Awards  by  Court  Decree — Board  of  Referees: 

Real  Estate — Awards  by  Court  Decree — ^Jury  Verdicts: 

Total  Except  the  Following  Listed  Items         .... 

Legal  Expenses        ......... 

Payments  under  Certificates  of  Judgment       .... 

Sub  Total  Real  Estate— Jury  Verdicts    .... 
Total  Real  Estate 

QuABBiN  Reservoir  Damages: 

Swift  Diversion  Damages  (Including  Beaver  Brook)  Except 
Awards  by  Court  Decree  and  Payments  to  Counties: 

Total  Except  the  Following  Listed  Items  .... 
Salaries,  Engineering  and  Clerical  ..... 
Labor        ........... 

Automobile   Maintenance 

Medical  and  Surgical  Services         ...... 

Sub  Total  Swift  Diversion  Damages — Except  Awards  by 
Court  Decree         ........ 

Swift  Diversion  Damages  (Including  Beaver  Brook)  Awards 
BY  Court  Decree — Jury  Verdicts: 

Total  Except  Legal  Expense 

Legal  Expense  ......... 

Sub  Total  Swift  Diversion  Damages — ^Awards  by  Court 
Decree — ^Jury  Verdicts  ...... 

Swift  Diversion  Damages — Payments  to  Counties  for  Reim- 
bursement AND  Expenses  of  Litigation  in  County  Courts: 

Total     Swift    Diversion     Damages     (Including     Beaver 
Brook) 

QuABBiN  Reservoir — Liquidation  of  Towns: 
Town  Obligations: 

Town  of  Enfield 

Town  of  Greenwich  ........ 

Town  of  Prescott     ......... 

Town  of  Dana  ......... 

Sub  Total  Town  Obligations    ...... 

QuABBiN  Reservoir — Liquidation  of  Towns: 
Liquidating  Expenses: 

Total  Quabbin  Reservoir — Liquidation  of  Towns     . 

QuABBiN  Reservoir  Cemeteries   (Except  PWA)  :     . 

Permanent  Construction — Construction  Contracts: 

Permanent     Construction — Awards     by     Court      Decree — 
Actions  for  Breach  of  Contract: 

Other  Permanent  Construction — Except  Clearing 

Other  Permanent  Construction — 1936  Clearing  Project: 
Compensation  Payments  to  Employees  Injured  on  Work 

All  Other  Items 

Sub  Total  1936  Clearing  Project    .        ... 


Year  Ending 

Total  to 

June  30.  1946 

June  30,  1946 

$0.00 

$821,747.91 

433.08 

193,612.43 

799.07 

32,705.77 

1,113.14 

11,970.46 

3.67 

1,835.62 

110.93 

18,542.54 

2,417.00 

7,321,978.77 

16.080.53 

591,285.53 

36.00 

2,819.37 

33.00 

78,937.24 

148.00 

35,956.09 

$21,174.42 

$9,111,391.73 

$0.00 

$317,875.42 

$0.00 

$84,638.87 

229.50 

4,661.38 

3,561.64 

95,992.47 

$3,791.14 

$185,292.72 

$24,965.56 

$9,614,559.87 

$0.00 

$82,779.78 

$0.00 

$1,353,244.68 

2,457.47 

140,532.51 

733.12 

19,525.89 

2.00 

5,258.51 

28.00 

62.50 

$3,220.59   $1,518,624.09 


$0.00    $325,267.70 
14,865.58     49,056.93 


$14,865.58    $374,324.63 

$0.00     $4,307.05 

$18,086.17   $1,897,255.77 


$566.40 

716.85 

24.19 

2,143.87 

$33,431.39 

14,071.18 

5,886.28 

36,803.23 

$3,451.31 

$90,192.08 

$1,249.20 

$20,158.85 

$4,700.51 

$110,350.93 

$0.00 

$265,762.32 

$0.00 

$785,263.49 

$0.00 

$22,316.54 

$0.00 

$16,458.83 

$629.14 

$47,158.25 

0.00 

1,794,652.10 

$629.14   $1,841,810.35 
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Year  Ending  Total  to 

June  30,  1946    June  30,  1946 

Other  Permanent  Construction — WPA  Clearing  Project:  .  $0.00  $3,387.76 

Other    Permanent    Construction — Reservoir    Clearing    Not 
Including  1936  Clearing  Project  or  WPA  Clearing  Project: 

Total  Except  the  Following  Listed  Items         .... 

Salaries,  Engineering       ........ 

Labor        ........... 

Compensation  Payments  to  Employees  Injured  on  Work 
Tools  and  Equipment       ........ 

Medical  and  Surgical  Services 

Sub  Total  Reservoir  Clearing,  Not  Including  1936  Clear- 
ing Project  or  WPA 

Total  Quabbin  Reservoir  Permanent  Construction 

Highway  and    Public  Utility  Relocation:     .... 

Quabbin  Reservoir  Watershed — Reforestation  Nurseries: 

Total  Except  the  Following  Listed  Items        .... 
Salaries,  Engineering  and  Clerical  ..... 

Labor       ........... 

Sub  Total  Reforestation — Nurseries         .... 

Quabbin  Reservoir  Watershed — Reforestation 
Waterhed  Planting: 

Total  Except  the  Following  Listed  Items        .... 

Salaries,  Engineering  and  Clerical 

Labor       ........... 

Medical  and  Surgical  Services 

Sub  Total  Reforestation — Watershed  Planting 

Quabbin  Reservoir  Watershed — Reforestation: 
Fire  Stops  and  Fire  Access  Roads: 

Labor ' 

All  Other  Items 

Sub  Total  Reforestation  Fire  Stops  and  Fire  Access  Roads 

Quabbin  Reservoir  Watershed — Fencing  of  Watershed  Property: 

Labor 

All   Other  Items 

Sub  Total  Fencing  of  Watershed  Property      .         .         .  $29.55  $6,535.18 

Quabbin    Reservoir   Watershed — Other   Forestry   and    Hur- 
ricane Clearing: 

Labor $240.00  $42,203.28 

All  Other  Items 0.00  9,321.78 

Sub  Total  Other  Forestry  and  Hurricane  Clearing        .  $240.00  $51,525.06 

Quabbin  Reservoir  Watershed — Patrol  Equipment:       .         .  $0.00  $6,773.99 

Total  Quabbin  Reservoir  Watershed         ....  $3,775.81         $399,156.71 

Total    Quabbin    Reservoir,    not    Including   Winsor    Dam 

and  Quabbin  Dike   (Except  PWA)      ....  $167,835.06    $19,161,770.32 

Total   Quabbin    Reservoir,    Not    Including    Winsor 

Dam  and  Quabbin  Dike $167,835.06    $21,247,821.71 

Winsor  Dam   (Except  PWA) 
General  Overhead: 

Administration,  Commissioners'  OflFice 

Engineering,  Headquarters  Office 

Total  General  Overhead 

Engineering: 

Total  Except  the  Following  Listed  Items        .... 
Salaries,  Engineering  and  Clerical  .         . 

Consultant  Expense 

Labor 

Medical  and  Surgical  Services 

Miscellaneous  Expense   (undistributed)            .... 
Printing  and  Blueprinting 

Total  Engineering 


$0.00 

1,670.55 

36,715.65 

138.29 

92.47 

38.50 

$1,816.05 

9,378.82 

255,680.82 

778.06 

880.86 

664.75 

$38,655.46 
$39,284.60 

$269,199.36 
$2,938,436.33 

$0.00 

$1,389,807.47 

$0.00 
131.70 
290.10 

$16,296.20 

9,096.58 

110,622.55 

$421.80 

$136,015.33 

$0.00 

393.40 

691.65 

3.00 

$4,278.72 

7,454.54 

102,179.41 

532.90 

$1,088.05 

$114,445.57 

$1,996.41 
0.00 

$63,736.26 
20,125.32 

$1,996.41 

$83,861.58 

$29.55 
0.00 

$4,358.90 
2,176.28 

$3,622.63 
5,146.92 

$79,674.18 
236,470.69 

$8,769.55 

$316,144.87 

$0.00 
570.17 

10.57 
521.60 

62.00 
8.56 

52.08 

$86,712.35 

388,335.11 

6,879.07 

68,984.63 

197.00 

13,940.32 

2,603.92 

$1,224.98 

$567,652.40 
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Permanent  Construction — Construction  Contracts: 


Completed  Contracts        ....... 

Contract  52,  Embankment,  Winsor  Dam 

Contract  149,  Group  C,  Switchgear  and  Appurtenances 

Contract  149,  Group  D,  Transformer     .... 

Contract    150,    Installation    of    above    and    Construction 
Power  Line  at  and  Near  Winsor  Dam 


of 


Sub  Total  Construction  Contracts    ..... 

Permanent  Construction — Except  Construction  Contracts: 

Permanent  Construction — Awards  by  Court  Decree — ^Action 
FOR  Breach  of  Contract: 


Legal  Expense 
All  Other   Items 


Sub  Total  Permanent  Construction — Awards 
Total  Permanent  Construction 
Total  Winsor  Dam  (Except  PWA) 


Year  Ending  Total  to 

June  30,  1946    June  30,  1946 


$0.00  $2,416,131.40 

15,569.19  2,442,495.37 

2,777.40  2,777.40 

3,095.28  3,095.28 


4,757.40 


4,757.40 


$26,199.27 

$4,869,256.85 

$0.00 

$74,711.05 

$2.50 
0.00 

$25,299.72 
33,171.78 

$2.50  $58,471.50 

$26,201.77      $5,002,439.40 
$36,196.30      $5,886,236.67 


Winsor  Dam   (PWA  Only) 


Total  Winsor  Dam 


$0.00  $61,261.84 

$36,196.30      $5,947,498.51 


Quabbin  Dike 

General  Overhead: 

Administration,  Commissioners'  Office $160.87  $30,357.31 

Engineering,  Headquarters  Office 228.56  111,584.71 

Total  General  Overhead $389.43  $141,942.02 

Engineering: 

Labor .  $228.90  $42,653.54 

All  Other  Items 0.00  221,350.06 

Total  Engineering .  $228.90  $264,003.60 

Permanent  Contruction — Construction  Coktracts: 

Completed   Contracts $0.00  $1,054,137.90 

Contract  No.  50,  Embankment  of  Dike           ....  1,000.00  $1,402,751.98 

Sub  Total  Construction  Contracts $1,000.00  $2,456,889.88 

Permanent  Construction — Except  Construction  Contracts:  $0.00  $23,863.21 

Permanent    Construction — Awards    by    Court    Decree — ^Ac- 
tion FOR  Breach  of  Contract: $0.00  $18,911.94 

Total  Permanent  Construction $1,000.00  $2,499,665.03 

Total  Quabbin  Dike $1,618.33  $2,905,610.65 

Special  Investigations 

Total   Expenditure .  $0.00  $149,609.63 

Southern    Sudbury   Emergency   Supply 

Total  Expenditure $0.00  $638,533.83 

Wachusett  Watershed  Protection  and  Elimination  of  Pollution  (Except  PWA) 
General  Overhead: 

Administration,  Commissioners'  Office $349.58  $16,048.72 

Engineering,  Headquarters  Office 496.67  43,778.75 

Total  General  Overhead           .        .        ...        .        .  $846.25  $59,827.47 
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Year  Ending  Total  to 

June  30,  1946     June  30,  1946 


Engineering — Except  WPA  Projects: 

Real  Estate:         

Town  of  Holden  Sewer  (WPA  Sewer): 

Town  of  Rutland  Sewer   (WPA  Project)  : 

Total  Except  the  Following  Listed  Items         .... 

Salaries,  Engineering  and  Clerical  ..... 

Labor       ........... 

Miscellaneous  Expense   (undistributed)  .... 

Total  Town  of  Rutland  Sewer  (WPA  Project) 

West  Boylston  Sewer: 

Total  Except  the  Following  Listed  Items        .... 

Salaries,  Engineering  and  Clerical 

Labor       ........... 

Rent  and  Upkeep 

Automobile  Maintenance  .         •         . 

Total  West  Boylston  Sewer 

Total  Wachusett  Watershed  Protection  and  Elimination 
of  Pollution  (Except  PWA) 


$0.00 

$36,037.30 

$0.00 

$19,330.57 

$0.00 

$153,741.94 

$0.00 

378.25 

66.00 

0.90 

$37,166.69 
40,320.77 
32,630.77 
25,940.11 

$445.15 

$136,058.34 

$0.00 
2,118.75 

67.20 
7.40 
5.84 

$439.37 

16,264.55 

524.55 

44.65 

414.46 

$2,199.19 

$17,687.58 

$3,490.59 

$422,683.20 

Wachusett  Watershed  Protection  (PWA  Only) 
Total  Wachusett  Watershed  Protection  ...  $; 


$0.00  $450.95 

,490.59        $423,134.15 


Weston  Aqueduct  Siphons   (PWA) 
Total  Expenditure 

HuLTMAN  Aqueduct  Supply  Section  (PWA) 

Total  Except  Real  Estate 

Real  Estate: 

Total  Except  Taxes 

Taxes       

Total  Real  Estate 

Total  Hultman  Aqueduct,  Supply  Section  (PWA) 


$0.00        $336,169.80 


$0.00      $9,859,049.18 


$0.00 
2,218.56 


$224,472.29 
14,487.52 


$2,218.56         $238,959.81 
$2,218.56    $10,098,008.99 


Hultman  Aqueduct  Supply  Section   (Except  PWA) 

General  Overhead: 

Administration,  Commissioners'  Office    .         .         .         .         .  $1,014.71  $5,696.68 

Engineering  Headquarters  OfiFice 1,441.66  16,139.78 

Total  General  Overhead $2,456.37  $21,836.46 

Engineering: 

Total  Except  the  Following  Listed  Items      ....  $0.00  $1,036.29 

Salaries,  Engineering  and  Clerical 4,640.83  46,636.18 

Labor       .         .         .         .         .    _ 739.44  846.32 

Miscellaneous  Expense   (undistributed)            ....  6.25  21.20 

Printing  and  Blueprinting 28.13  49.88 

Automobile  Maintenance           .         .         ...         .         .  17.40  161.69 

Legal   Expense .  39.35  168.82 

Total  Engineering $5,471.40  $48,920.38 

Permanent  Construction: $0.00  $3,108.61 

Total  Hultman  Aqueduct,  Supply  Section  (Except  PWA)  $7,927.77  $73,865.45 

Total  Hultman  Aqueduct,  Supply  Section  $10,146.33    $10,171,874.44 
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HuLTMAN  Aqueduct,  DistributiOv  Section   (PWA) 

Year  Ending  Total  to 

June  30,  1946  June  30,  1946 

Total  Except  Real  Estate $0.00  $2,768,410.82 

Real  Estate: 

Total  Except  Taxes $0.00  $62,445.54 

Taxes 1,169.42  6,888.55 


Total  Real  Estate     ........  $1,169.42  $69,334.09 

Total  Hultman  Aqueduct,  Distribution  Section  (PWA)  $1,169.42  $2,837,744.91 

HuLTMAN  Aqueduct,  Distribution   Section    (Except  PWA) 

General  Overhead: 

Administration,   Commissioners'   Office            ....  $3,334.92  $15,611.42 

Engineering,   Headquarters  Office 4,738.15  45,909.75 

Total  General  Overhead $8,073.07  $61,521.17 

Engineering: 

Total  Except  the  Following  Listed  Items         ....  $0.00  $2,736.31 

Salaries,  Eingineering  and  Clerical 10,534.03  148,557.98 

Legal  Expense 2,587.72  5,267.11 

Labor 1,960.53  3,062.80 

Miscellaneous  Expense   (undistributed)            ....  188.75  1,153.33 

Printing  and  Blueprinting 33.37  412.56 

Stationery  and  Office  Supplies 58.14  501.17 

Rent  and  Upkeep 143.81  1,082.31 

Automobile  Maintenance 258.85  2,276.94 

Tools  and  Equipment 2.06  148.53 

Contracts  for  Investigations  and  Surveys        ....  8,275.17  30,338.18 


Total  Engineering $24,042.43         $195,537.22 

Permanent  Constructions $0.00  $3,901.73 

Total  Hultman  Aqueduct,   Distribution   Section    (except 

PWA) $32,115.50         $260,960.12 

Total  Hultman  Aqueduct,  Distribution  Section  .  $33,284.92      $3,098,705.03 

Spot  Pond  By-Pass  and  Improvements  to  Pumping  Station   (PWA) 
Total  Expenditure $0.00         $218,798.74 

Enlarging  Fells   High-Level   Distributing   Reservoir    (PWA) 
Total  Expenditure $0.00         $175,444.61 

Deferred  Charges  to  Maintenance — 1946  Deficiency 

$5,340.67  $5,340.67 

SUMMARY 
Water  Supply  Construction  Fund 

Total  authorized  under  Chapters  111  and  375,  Acts  of  1926  and 

Chapter  321,  Acts  of   1927 $65,900,000.00 

Amount  reverted  from  authorization  under  said  Chapter  111        .  261,466.17    $65,638,533.83 

Received  from  City  of  Worcester  under  said  Chapter 

375 $1,000,000.00 


Income  Credited  to  Construction  Fund 
Serial  Bonds  issued  and  matured 
Serial  Bonds  outstanding  June  30,  1946 
Balance  of  Authorization  available  for  issue 


1,092,692.51 

20,296,000.00* 

38,454,000.00 

4,795,841.32 


$65,638,533.83 

Contributions  by  Federal  Government  From  PWA  Funds     .         .  $0.00      $7,073,003.78 

Total   Construction  Fund $72,711,537.61 

*Not  Including  Maturities  of  July  1,  1946  amounting  to  $1,097,000. 
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EXPENDITURES 


Southern  Sudbury  Emergency  Supply     

Ware  and  Swift  Supply  (Including  Portion  under  PWA)  : 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 

of  Quabbin  Aqueduct 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct 
Quabbin  Reservoir  ........ 

Winsor  Dam   .......... 

Quabbin   Dike 

Special  Investigations 

Wachusett  Watershed  Protection  and  Elimination  of  Pol- 
lution (Including  both  PWA  and  WPA  Projects)     . 

HuLTMAN   Aqueduct  and  Other  Works,   Including  Portion 
Under  PWA: 

Weston  Aqueduct  Siphons        ....... 

Hultman  Aqueduct,   Supply  Section       ..... 

Hultman  Aqueduct,  Distribution  Section         .... 

Spot  Pond  By-Pass  and  Improvements  to  Pumping  Station  . 
Enlarging  Fells  High-Level  Distributing  Reservoir 

Deferred  Charges  to  Maintenance — 1946  Deficiency     . 

Total  Expenditures  ....... 


Year  Ending 
June  30,  1946 


Total  to 
June  30,  1946 


$0.00        $638,533.83 


$56,256.20 

253.30 

167,835.06 

36,196.30 

1,618.33 


$15,247,492.24 

5,422,684.86 

21,247,821.71 

5,947,498.51 

2,905,610.65 


$0.00        $149,609.63 
$3,490.59         $423,134.15 


$0.00 

10,146.33 

33,284.92 

0.00 

0.00 

5,340.67 


$336,169.80 

10,171,874.44 

3,098,705.03 

218,798.74 

175,444.61 

5,340.67 


$314,421.70    $65,988,718.87 


RECEIPTS 


Receipts  from  Sales 

Receipts  from  Rents       .         .         .         .         . 
All  Other  Receipts 

Total  Receipts,  Construction  Fund 


$14,126.63 

1,472.00 

45.00 


$493,551.20 
472,490.20 
154.310.02 


$15,643.63      $1,120,351.42 


DISTRIBUTION  OF  RECEIPTS 


Credited  to  Annual  Water  Assessments  as  Follows: 
To  1928  Assessment,  Rents  and  Sales    . 
To  1929  Assessment,  Rents  and  Sales    . 
Tc  Assessments  1927  to  Date.  Interest 

Creditel  to  Construction  Fund     .... 

Total  Receipts,  Construction  Account 


$3,033.03 

24,343.77 

282.11 


$0.00 
15,643.63 


$27,658.91 
1,092,692.51 


$15,643.63      1,120,351.42 


Further  Expenditures  by  the  Metropolitan  District  Water  Supply  Commission  to  be 

Assessed  on  Cities  and  Towns  in  the  Metropolitan    Parks  District   under 

Chapter  #59,   Resolves  of   1945. 

For   Neponset   River   Investigation 


General  Overhead  : 

Administration,  Clerical  salaries 

Engineering: 

Salaries,  engineering  and  clerical     . 
Printing  and  Blueprinting 
Stationery  and  Office  Supplies 

Total  Neponset  River  Investigation 


$36.94 


1,616.96 
3.02 
2.00 


$1,658.92 
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EXPENDITURES  AND  DISBURSEMENTS  FOR  THE  FISCAL  YEAR  BY  THE 
METROPOLITAN   DISTRICT  WATER   SUPPLY   COMMISSION 


FROM  MAINTENANCE  FUNDS 


General  Overhead: 


Administration,   Commissioner's  Office — Clerical   Salaries 
Engineering,  Headquarters  Office — Clerical  Salaries     . 

Total  General  Overhead 


Total  to 
June  30,  1946 

$3,353.12 
1,226.30 

$4,579.42 


Ware  Supply  and  Quabbin  Aqueduct 
Maintenance  and  Operation. of  Water  Supply  Works: 

Salaries,  Engineering  and  Clerical 

Labor       ............ 

Supplies.         ._       . 

Automobile  Maintenance  ........ 

Installed  Equipment         ......... 

Tools  and  Other  Mechanical  Equipment 

Rent  and  Upkeep     .......... 

Miscellaneous  Expense   (undistributed) 

Stationery  and  Office  Supplies    ....... 

Postage  ........... 

Medical  and  Surgical  Services_     _ 

Compensation  to  Labor  for  Injuries        ...... 

Sub  Total  Maintenance  and  Operation  of  Water  Supply  Works 

Maintenance  of  Watershed: 

Salaries,   Engineering      ......... 

Labor       ............ 

Supplies  _  .  _ 

Automobile  Maintenance  .         .         .         .         ... 

Tools  and  Other  Mechanical  Equipment 

Rent  and  Upkeep     .         .       _  .   _ 

Miscellaneous  Expense  (undistributed)  ...... 

Stationery  and  Office  Supplies 

Printing  and  Blueprinting 

Postage         ........... 

Medical  and  Surgical  Services 

Medical  and  Surgical  Supplies 

Compensation  to  Labor  for  Injuries 

Sub  Total  Maintenance  of  Watershed 

Guarding  and  Fire  Protection: 

Police  Protection — Labor 

Fire   Protection — Labor  ........ 

Supplies       .       _  .         .         .         ■         ■         • 

Automobile   Maintenance      .    _     . 
Miscellaneous  Expense   (undistributed) 

Sub  Total  Guarding  and  Fire  Protection         .... 

Maintenance  and  Operation  of  Rutland-Holden  Sewer: 

Salaries,   Engineering 

Labor_ 

Supplies  ......■•••• 

Use  of  City  of  Worcester  Sewerage  System  .... 

Sub  Total  Maintenance  of  Rutland-Holden  Sewer 

Total  Ware  Supply  and  Quabbin  Aqueduct     .... 


$7,375.40 

9,698.09 

597.00 

1,007.03 

1,156.04 

186.03 

2,646.77 

42.79 

42.57 

14.64 

89.90 

57.14 

$22,913.40 


101.05 
357.09 

15.76 
161.13 

31.05 
203.17 

34.99 

30.93 
1.76 

11.85 

30.00 
7.65 

57.18 


$17,043.61 


$930.90 

674.99 

2.26 

7.01 

8.90 


$1,624.06 


$424.00 

894.58 

4.00 

749.63 

$2,072.21 
$43,653.28 


Quabbin  Reservoir 
Maintenance  and  Operation  or  Water  Supply  Works: 

Salaries,  Engineering  and  Clerical 

Labor       .....••.•••• 

Supplies  .......•••• 

Automobile  Maintenance 

Installed  Equipment 

Tools  and  Other  Mechanical  Equipment 

Rent  and  Upkeep 

Miscellaneous  Expense   (undistributed) 

Printing  and  Blueprinting  .....-• 

Stationery  and  Office  Supplies 

Postage 

Medical  and  Surgical  Services 

Sub  Total  Maintenance  and  Operation  of  Water  Supply  Works 


$17, 

17, 

1. 

i; 


023.98 

757.70 

184.42 

809.97 

55.03 

479.97 

289.65 

324.17 

102.65 

74.57 

21.11 

10.00 


$45,133.22 
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Maintenance  of  Reservoir  and  Watershed: 

Salaries,  Engineering  and  Clerical  .... 

Labor       .......... 

Supplies  ......... 

Automobile  Maintenance  ..... 

Boats  and  Other  Floating  Equipment     .... 

Tools  and  Other  Mechanical  Equipment 

Rent  and  Upkeep     ........ 

Miscellaneous  Expense   (undistributed) 

Stationery  and  Office  Supplies 

Postage         ......... 

Medical  and  Surgical  Services         ..... 

Medical  and  Surgical  Supplies 

Compensation  to  Labor  for  Injuries        .... 

Sub  Total  Maintenance  of  Reservoir  and  Watershed 

Guarding  and  Fire  Protection: 

Police  Protection: 

Labor 

Automobile   Maintenance     ...... 

Fire  Protection: 

Salaries,  Engineering  ...... 

Labor 

Fire  Equipment 

Automobile  Maintenance 

Supplies 

Rent  and  Upkeep 

Sub  Total  Guarding  and  Fire  Protection 

Maintenance  and  Operation  of  Quabbin  Park  Cemetery: 

Salaries,  Engineering  and  Clerical         .... 

Labor 

Supplies 

Automobile   Maintenance 

Tools  and  Other  Mechanical  Equipment 

Rent  and  Upkeep     ........ 

Miscellaneous  Expense  (undistributed) 

Postage 

Sub  Total  Maintenance  of  Quabbin  Park  Cemetery 
Total  Maintenance  of  Quabbin  Reservoir 


Total  to 
June  30,  1946 

$2,869.35 

14,501.88 

839.69 

1,78798 

241.81 

1,533.53 

41.75 

12.61 

23.71 

24.03 

37.00 

2.45 

112.50 

$22,028.29 


$312.03 
—578.68 

$733.70 

7,744.28 

375.41 

11.65 
1,836.60 

27.93 

$10,462.92 


$2,445.25 

8,772.28 

444.06 

35.06 

180.27 

37.20 

0.30 

3.48 

$11,917.90 
$89,542.33 


HULTMAN    AgUEDUCT — SUPPLY    SECTION 

Salaries,  Engineering  and  Clerical $6,895.51 

Labor 3,623.10 

Automobile  Maintenance 855.04 

Installed  Equipment 2.80 

Tools  and  Other  Mechanical  Equipment 39.35 

Rent  and  Upkeep  .         .         .       _.    _     .         .         .         .         .         .         .         .         .         .  365.61 

Miscellaneous  Expense  (undistributed)   .........  55.49 

Stationery  and  Office  Supplies 21.83 

Postage 5.00 

Total  Maintenance  of  Hultman  Aqueduct  .Supply  Section    ....  $11,863.73 


Hin-TMAN  Aqueduct — Distribution  Section 


Salaries,  Engineering  and  Clerical $16,060-52 

Labor 11,265.45 

Supplies 108.27 

Automobile  Maintenance 1,050.69 

Tools  and  Other  Mechanical  Equipment 156.60 

Rent  and  Upkeep 2,457.88 

Miscellaneous  Expense   (undistributed) 217.96 

Printing  and  Blueprinting 17.49 

Stationery  and  Office  Supplies 102.04 

Postage 26.10 

Medical  and  Surgical  Services 643.25 

Compensation  to  Labor  for  Injuries 785.73 

Total  Maintenance  of  Hultman  Aqueduct,  Distribution  Section     .        .        .  $32,891.98 
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SUMMARY 

WATER  SUPPLY  MAINTENANCE  FUNDS 

EXPENDITURES 

Total  to 
June  30,  1946 

General  Overhead $4,579.42 

Ware  Supply  and  Quabbin  Aqueduct 43,653.28 

QuABBiN  Reservoir 89,542.33 

HuLTMAN  Aqueduct,  Supply  Section 11,863.73 

HULTMAN    AqEDUCT,    DISTRIBUTION    SECTION 32,891.98 

Total  Expenditures $182,530.74 


RECEIPTS 


Receipts  from  Rents $1,258.00 

Quabbin  Park  Cemetery: 

Receipts  from  Sale  of  Lots 166.25 

Interment  Fees,  etc _ 668.35 

Miscellaneous  (reimbursements  for  Sewage  Disposal) 2,366.51 

Total  Cash  Receipts $4,459.11 
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FINANCIAL   STATEMENT   OF   THE   METROPOLITAN   DISTRICT 

WATER  SUPPLY  COMMISSION 

AS  ENLARGED   BY  CHAPTER  70S   OF  THE  ACTS  OF   1945 

EXPENDITURES   AND   DISBURSEMENTS   FOR  THE  FISCAL  YEAR  AND   TOTAL  TO 

DATE  ON  ACCOUNT  OF  METROPOLITAN  SEWAGE  DISPOSAL 

SEWAGE  DISPOSAL  FUND 

Total  Appropriated  under  Chapter  S12,  Acts  of  1939, 

Chapter   720,   Acts  of    1941,   Chapter   70S,   Acts   of 

1945  and  Chapter  446,  Acts  of  1946,  from  Total  of 

$15,000,000.00  authorized $6,289,907.23 

Serial  Bonds  issued  and  matured $36,000.00 

Serial  Bonds  outstanding  June  30,  1946       .         .         .        1,564,000.00 
Balance  of  Appropriation  available  for  Issue      .         .        4,506,167.96 


$6,106,167.96 


Expenditures  by  Metropolitan  District  Commi:sion  (1940-1941) 

Contract  for  Borings     .......  $36,291.61 

Preliminary  Report  of  Consulting  Engineers         .         .  147,303.81 

Miscellaneous 143.85  183,739.27 

New  Sewage  Disposal  Fimd  Available $6,106,167.96 


EXPENDITURES 
Nut  ISI.AND  Sewage  Treatment  Pi.ant 


General  Overhead: 

Year  Ending         Total  to 
June  30,  1946  June  30,   1946 

Administration,  Commissioners'  OflEice $14,836.66  $14,909.06 

Engineering,  Headquarters  OflEice 114,783.77  218,282.27 


Total  General  Overhead $129,620.43         $233,191.33 

Engineering  (Field) : 

Salaries,  Engineering  and  Clerical $70,319.14         $110,665.09 

Consultant  Expense 242.52  421.96 

Legal  Expense 800.00  1,355.40 

Labor 4,775.21  7,431.05 

Engineering  Instruments 426.89  439.13 

Tools  and  Equipment 14.07  127.68 

Laboratory  Equipment 733.69  1,146.69 

Furniture  and  Fixtures 98.71  98.71 

Rent  and  Upkeep 398.35  564.15 

Automobile  Maintenance 1,643.96  2,574.22 

Maintenance  of  Mechanical  Equipment 0.00  70.83 

Rental  of  Equipment .  150.00  150.00 

Miscellaneous  Expense   (undistributed) 884.08  1,264.48 

Printing  and  Blueprinting 538.68  697.66 

Stationery  and  Office  Supplies 264.70  296.97 

Postage 49.58  60.68 

Laboratory  Supplies 203.67  415.55 

Medical  and  Surgical  Services 23.50  223.82 

Medical  and  Surgical  Supplies       . 42.46  42.46 

Compensation  to  Labor  for  Injuries 19.94  71.36 

Total  Engineering $81,629.15         $128,117.89 

Real  Estate: 

Legal  Expense $702.55  $702.55 
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Permanent  Construction — Construction  Contracts  : 

Contract  No.    136,   Earthwork  Excavation  and  Fill  at  and  near 

Nut  Island,  Quincy $276,081.08         $276,081.08 

Contract   No.    138,    Soundings   for   Location   of    Sludge   Disposal 

Line  Nut  Island,  Quincy 15,488.95  15,488.95 

Total  Permanent  Construction $291,570.03         $291,570.03 

Total  Nut  Island  Sewage  Treatment  Plant    .        .        .        $503,522.16        $653,581.80 

Charles  River  Basin,  Storm  Overflow  Sewer,  South   Side 
Generi.  Overhead: 

Engineering,  Headquarters  0£Eice $1,090.10  $3,962.68 

Engineering  (Field) : 

Salaries,  Engineering  and  Clerical $661.52  $1,537.23 

Totai.   Charles   River   Basin,    Storm    Overflow    Sewer, 

South  Side $1,751,62  $5,499.91 

Charles  River  Basin,   Storm   Overflow   Sewer,  North   Side 

Generl  Overhead: 

Engineering,   Headquarters  Office $383.18  $2,150.91 

Engineering  (Field) : 

Salaries,  Engineering  and  Clerical $770.40  $1,362.70 

Total   Charles    River   Basin,    Storm    Overflow,    North 

Side $1,153.58  $3,513.61 

Alewife  Brook  Storm  Overflow  Sewer 

Generl  Overhead: 

Engineering,   Headquarters  Office $1,593.32  $1,593.32 

Engineering    (Field) : 

Salaries,  Engineering $3,223.02  $3,223.02 

Labor 210.60  210.60 

Automobile  Maintenance 26.93  26.93 

Total  Engineering $3,460.55  $3,460.55 

Total  Alewife  Brook  Storm  Overflow  Sewer        .        .  $5,053.87  $5,053.87 

SUMMARY 

Nut  Island  Sewage  Treatment  Plant $503,522.16  $653,581.80 

Charles  River  Basin,  Storm  Overflow  Sewer,  South  Side  .        .  $1,751.62  $5,499.91 

Charles  River  Basin,  Storm  Overflow  Sewer,  North  Side  .         .  $1,153.58  $3,513.61 

Alewife  Brook  Storm  Overflow  Sewer $5,053.87  $5,053.87 

Total  Expenditures $511,481.23  $667,649.19 


The  principal  financial  items  of  this  report  are  in  agreement  with  the   Comptroller's   Books. 

Date:     January  16,  1947. 

Checked  by:  JOSEPH  A.  PRENNEY. 

FRED  A  MONCEWICZ, 

Comptroller. 


CANVASS    OF   BIDS 

-OR     CONTRACT 

I33v.^  OPENED 

MAY   1,  1946 

COMMONWEALTH   OF    MASSACHUSETTS 
METR.  DISTR.  WATER    SUPPLY   COMMISSION 

(AS  ENLARGED) 

CONTRACT  133 

FOR   CONSTRUCTING   AN  INVERTED   PIPE   SIPHON  ON 
THE    WACHUSETT  AQUEDUCT  AT  THE  ASSABET  RIVER 
IN  THE   TOWN  OF  NORTHBOROUGH,  MASSACHUSETTS. 

© 

ADOaddono 
58  Chauncy  St 

Boston 

Mass. 

(D 

Berke  -  Moore  Co.  Inc. 
II  Boylston  St 
Brook  line 
Mass. 

• 

@ 

George  M.  Byrne 
294  Washington  St 
Boston 
Moss. 

® 

Marson  Cons.  Co.  Inc. 
Jd  KentSt 
Some.rvilJe 
Moss. 

® 

Coleman  Bros.  Corp 

40  Central  St 

Bos  ton 

Mass 

® 

William  Casey  ^ Sons  Inc. 

52  Prospect  Drive 

Yonkers 

N.Y. 

"ff^ 

Description 

Unit 

Quantity 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

PRICE 

Amount 

Price 

Amount 

1 
2 
3 
4 
5 

Eortti   Excavation 
Rock  Excavation 
Refill  and  Embankment 
Compacted  Refill  and  embankment 
Soil  Dressinq  and  Grossing 

Cu.id 
CuVd 
Cu.Vd 
Cu.Yd 
Cu.id 

IO,000 

500 

6.000 

1.500 

500 

2.00 
2.00 
1.00 
2.00 
4.00 

20,000  00 
I.OOO.OO 
6,000.00 
3,  00000 
2.000.00 

3.00 

10.00 

.50 

2.00 

3.00 

30,000.00 
5,000.00 
3,000.00 
3,  000.00 
1.500.00 

3J30 
8.00 
1.50 
2.00 
4.00 

30,000.00 
4,000.00 
9,000.00 
3,000.00 
2.000.00 

3.00 
13.00 
3.00 
5.00 
8.00 

30,000.00 
6,500.00 

18,000.00 
7,  SO 0.00 
4.000.00 

3.00 
6.00 

1.00 
1.50 
3.00 

30P00.00 
3,000.00 
6,00000 
2,250.00 
1.500.00 

7.57 
15.40 
2.24 
3.22 
6.43 

75.700. 00 
7,700.00 

13.  440.00 
4,  830.00 
3.  215. 00 

6 
7 
8 
9 
10 

Crushed  Stone  or  Screened  GroveJ 

Paving 

Steel- plate  Pipe  nith  Mortar  Lining 

Interior  Forms   for  Concrete  Conduit 

Concrete  Envelope  in  Siphon 

Cu.id 
Cu.  Yd 
Un.Ft 
LinFt 
Cu.  Yd. 

■   500 
60 

400 

150 

1,500 

4.00      2,000.00 

10.00         600.00 

165.00    66,000.00 

30.00  i     4,500.00 

15.00  \  22,500.00 

3.00 

lO.OO 

130.00 

20.00 

20.00 

1,  500.00 

600.00 

52,000.00 

3,000.00 
30.000.00 

4.00 

12.00 

137.50 

50.00 

30.00 

2.000.00 

720. 00 

55.000.00 

7,500.00 
45.000.00 

4.00     2,000.00 

I0.00\        600.00 

200.00    80,000.00 

40.00      6,000.00 

15.00   22,500.00 

4.00 

10.00 

175.00 

20.00 

30.00 

kpoooo 

600.00 

70,000.00 

3,000.00 

45.000.00 

5.78    2,890.00 

22.50\     1,350.00 

I53.00\  61,200.00 

58.60     8,790.00 

15.42    23.130.00 

II 
12 
13 
14 
15 

Concrete  (except  Items  d  andlO) 
Reinforcing  Steel 
Portland  Cement 
Miscellaneous  Steel  ana  Iron 
GolvonizinQ 

CuYd 

Lb 

Bbl 

Lb 

Lb 

30 
25,000 

2JS00 
10,000 

1.000 

15.00          450.00 

.10  \     2,500.00 

3.00  \      7500.00 

.20        2POO.0O 

.10           lOO.OO 

40.00 

.06 

3.50 

.10 

.25 

1,200.00 

2,O0O.OO 

8,750.00 

1.000.00 

250.00 

30.00 

.10 

3.25 

.20 

.OS 

900.00 

2,500.00 

8,125.00 

2.000.00 

50.00 

15.00 

.10 

2.80 

.20 

.10 

450.00 
2,500.00 
7.000.00 
2.000.00 

100.00 

30.00 

.10 

3.00 

.20 

.50 

900.00 
2.500.00 
1.900.00 
2.000.00 

500.00 

45.00 

.13 

3.44 

.19 

.32 

1^50.00 
3,250.00 
8.600.00 

1, 900. 00 
320.00 

16 

17 
18 
19 
20 
21 

Coring  far  and  setting  Metal  Worit   furnished 

bg  the  Commission. 

Road  Surfacing 

Wooden  Sheeting  ordered  left  in  place. 

Assobet   /fiver   Crossing 

Connections  to  'ifJochusett  Aqueduct 

Cleaning  Up 

Lb 

w 

Lump.S 
L  t/mpS. 
Lumps. 

2,000 
80 
10 

.20 

3.00 

150.00 

11,000.00 

4,000. 00 

1,500.00 

400  00 

24000 

1500.00 

11,000  00 

4,OO0.00 

1,500.00 

.05 

5O0 

150.00 

25,000.00 

25,000.00 

1,000.00 

100.00 

400.00 

1500.00 

25,000.00 

25,00000 

1.000.00 

.20 

400 

100.00 

15,000.00 

15,000.00 

1,000.00 

40O.O0 

320.00 

1000.00 

I5P00.00 

15,000.00 

1.000.00 

.20 

3.00 

100.00 

25,000.00 

18,000.00 

1,00000 

400.00 

240.00 

1000.00 

25,000.00 

18.000. 00 

1,000.00 

.15 

400 

150.00 

45,000.00 

37,500.00 

1,00000 

300.00 

320.00 

1,500.00 

45000.00 

37,500.00 

1,000.00 

.13 

4.50 

38.60 

44,22700 

32,377.00 

2,57000 

260.00 

360.00 

386.00 

44,227.00 

32.377.00 

2.570.00 

Sub  -  Totals  (Items  1  to  21  inci) 

158/9000 

195.80000 

204.515.00 

234,790.00 

262,370.00 

297.845O0 

22 

Furnishing  f^rfbrmance  Bond,  Rate  per    (l,OOC 

Hot  over*  15.00 

10.00 

1,587.90 

10.00 

1,958.00 

10.00 

2P45.I5 

12.50 

2,934. ee 

10.00 

2,623  70 

15.00 

4.467.67 

Totals 

*l6q?77.90 

^197,758.00 

* 206^60. 15 

'237,724.88 

"264,99370 

'302.312.67 

A-w    c              *  .       B.B.I ND(CA.TEi   BID  BOND 

am  Security     c.c.inoicatcs  certified  check 

B.B.*  10.000.00 

CO  "10,000.00 

BB.    '12,00000 

BB    "17,500.00 

BB     '15.000.00 

Ca    "15,000.00 

Tc 
Tr 

Cl 

bulafed  by_  C  R_R  &  J  r  C. 

oced  by  J£iL 

becked  byi^M 

y^      Contract  awarded  June  25,1946 
Contract  executed  August  2d,  1946 

File    Cont  1  JJ     3  4?A 

Ac 

c  S0.546 
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CANVASS 

OF  BIDS    FOR    CONTRACT    136      - 

—     OPENED     SEPT  2/:  1945. 

COMMONWEALTH  OF  MAS:ACHU5ETT5 

® 

®         . 

® 

(4) 

® 

® 

(z) 

d) 

METR.   DI5TR.  WATER  SUPPLY  COMMISSION 

V  Bar/effaCo. 

Henry  U.Worf/iingfon 

M  DeMafteo 

Marinucci  Bros., 

CandR 

Coleman  BrosCorp 

Dooley  Bros.,Inc., 

B.Perini  tSons, 

(as  enlarged) 

ID  Whipp/eAve. 

and  Co.. 

Construcfion  Co.. 

and  Co.. 

Construction  Co., 

845  Stale  St 

33  George  St, 

Incorporate  d. 

•• 

Roslinda/e, 

/J9 /Newport  Ave.. 

^00  Hancock  St, 

51  Ceylon  St, 

Incorporated, 

Boston^^ass. 

Roxbury, 

Framingham, 

CONTRACT   136 

Mass. 

QuincLj,  Mass. 

Quincy.  Mass. 

Dorchester; 

TSBrndeen  St, 

^y  State  Dredging 

Mass. 

Mass. 

FOR  EARTHWORK -EXCAVATION   AND  FILL    AT  AND 

• 

Mass. 

Roslindale, 

f Construction  Co.. 

NEAR    NUT   I5LAND   IN  THE    CITr    OF    QUINCY, 

Mass. 

62  Condon  St. 

MASSACHUSETTS 

East  Bos/on.Mass. 

Description 

Unit 

QuA^^■|rY 

Price 

Amoumt 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

/ 

Stripping  and  Storage  of  Topsail 

CuYd. 

2pOO 

I.OO 

2/DOO.OO 

0.50 

1,000.00 

0.30 

&00.00 

1.00 

2/00000 

0.75 

1.500.00 

/OO 

2O0O.OO 

300 

£.00000 

/OS 

2,100.00 

2 

Removing  FxistingStonewcrk  Protection 

Cu.rd- 

10,000 

too 

/O.000.0O 

2.00 

eo.ooaoo 

200 

20poo.oo 

3.00 

3QDOO.OO 

2.20 

22P00O0 

4.00 

40.00000 

3.00 

sopoo.oo 

2.35 

23,50000 

J 

Excavation,  Class  A 

CuYd. 

35,000 

I.OO 

35,000.00 

0.60 

21,000.00 

0.42 

14.700.00 

0.70 

24,500.00 

0.80 

28,000.00 

1.00 

35,000.00 

o.so 

26,000.00 

1.70 

53.50000 

4 

Excavation,  Class  B 

Co.  Yd 

30,000 

O.30 

3,0O0.0O 

/OO 

30,000.00 

0.1 8 

5;4OO.00 

0.50 

15.00000 

0.90 

27.OOO.O0 

0.25 

7,500X10 

O.ZO 

6.00000 

110 

33,000.00 

5 

Embankment,  Class  A 

CuYd 

30,000 

I.IO 

33,000.00 

0.60 

18,000.00 

0  32 

3,600.00 

0.60 

18,00000 

0.45 

13.500.00 

OSO 

15.000.00 

0-60 

13.000.00 

160 

480O0O0 

e 

Embankment,  Class  B 

CuYd 

ZSQOOO 

1.10 

Z7S,0OO.00 

100 

150,000.00 

/.05 

?62fi0O.0O 

727 

3IZ500.00 

1.34 

335000.00 

155 

387,50000      1.00 

250f)00.00 

2.05 

fl2.S00.00 

7 

Crushed  Sfone  and  Screened  Gravel 

CuYd 

S.OOO 

2.S0 

/2.500.00 

3.25 

I6.250.oo 

295 

14,750.00 

3.00 

15.000.00 

2.30 

14,500.00 

3.50 

I7.SOO.00       500 

25.00000 

6.00 

30,000.00 

8 

J3nd  or  Gravel 

CuYd 

16.000 

I.IO 

17,60000 

1.50 

24000.00 

/.7S 

28/XJO.OO 

1.50 

2400000 

2.75 

44.000.00 

2.25 

36,000.00 

250 

40.000.00 

3.40 

54,400.00 

3 

Riprap 

CuYd 

12,000 

3.00 

36,000.00 

3.50 

42,OO0iX) 

6.00 

72,000.00 

4.00 

48,000.00 

345 

41.400.00 

2.00 

24000.00 

450 

S4.ooo.oo 

650 

780O0.O0 

10 

Rough  Pairing 

CuYd. 

4,500 

3.00 

13,500.00 

8.00 

36.000.00 

3.00 

36,000.00 

600 

27,00000 

8.00 

36.000.0O 

7.50 

33.750.00 

700 

31,500.00 

18.00 

8i.ooaoo 

II 

Concrete 

CuYd 

40 

3S.OO 

1,400.00 

25.00 

1,000.00 

40.00 

/.&00.00 

8.00 

320.00 

50.00 

2,ooaoo 

50.00 

200000 

50.00 

2,ooaoo 

55.00 

2200.00 

IZ 

Portland  Cement 

Bbl. 

/OO 

3.50 

350.00 

4.00 

4/0O.OO 

/8.00 

1.800.00 

3.50 

350.00 

3.50 

350.00 

4.00 

400.00 

4.00 

400.00 

5.00 

500.00 

13 

Reinforcing   Steel 

Pound 

2,000 

0.10 

200.00 

0.10 

200.00 

O./S 

300.00 

a  15 

30000 

0.15 

300.00 

0.10 

200.00 

a  IS 

30000 

0.10 

200.00 

14 

Miscellaneous  Steel  and  Iron 

Pound 

30,000 

0.12 

3^00.OO 

0.10 

3,000.00 

0.03 

Z,7O0.OO 

0.12 

3/iOOCiO 

0.10 

3,000.00 

0.20 

6.000.00 

*I4.00 

420,000.00 

0.07 

2.100.00 

IS 

Precast  Reinforced-Concrefe  Pipe 

linFt 

200 

30.00 

epoo.oo 

I5.O0 

3.000.00 

ae.oo 

4,400.00 

/8.00 

3,600.0C 

40.00 

apoo.oo 

25.00 

5.000.00 

2O.0O 

4.000.00 

25.00 

500000 

lb 

Tile  Pipe,  12- Inch  and  Under 
Tile  Pipe,  Over  12- Inch 

Lin.  Ft 

200 

SOO 

i,ooo.ao 

2.50 

500.00 

1.25 

250.00 

/.OO 

200.00 

1.50 

300.00 

4.00 

800.00 

200 

400.00 

220 

44000 

17 

Lin  Ft 

/OO 

&.00 

600.00 

3.S0 

350.00 

250 

2SO.OO 

2.50 

250.00 

2.00 

200.00 

6.00 

60O.0O 

4.00 

400.00 

3.25 

32500 

18 

Miscellaneous  Timber  and  Lumber 

M.B.M. 

5 

200.00 

1,000.00 

300.00 

1,500.00 

250.00 

I.2S0.00 

30000 

1.500.00 

26000 

/,300.OO 

30000 

1,500.00 

30000 

/.soo.oo 

42500 

2I2500 

13 

Stonework  on  Drain  Ou fie f, Disposal 

of  Pien Removal  of  Boaf house  and 

Relocation  of  Pipe  Lines 

lamps. 

15,000.06 

15000.00 

'e,ooo.oo 

12.000.00 

/730Q0C\l730O.0O 

5.00000 

5.000.00 

1(00000 

//ooo.oo 

2650000 

26,500.00 

cpoooo 

6,000.00  29,ooaod^9.ooo.oo 

■dO 

Cleaning   Up 

lumps. 

Zisooioa 

2fi00.0O 

i.ooaco 

1.000.00 

40000 

400.00 

/.SOQOO 

1500.00 

^00.00 

2,500.00 

1.000.00 

1,000.00 

1.00000 

/.ooo.oo 

1,00000 

1.000.00 

Sub-Totals  (items  Ito  20  inci) 

475,250.00 

481,200.00 

433.800.00 

537620.00 

531.850.00 

642.250.00 

924.500.00 

364.890.00 

21 

Eurnishin^  Performance  Bond,  Rate  per  l,O00 

7.50 

■^6438 

*I.I5 

55338 

laoo 

4^38.00 

8.06430 

/0.00 

5918.50 

//.OO 

7.064.75 

^15.00 

13,86750 

15.00 

14.473.35 

Tol-3/s 

*478fi/4.38 

■^481,753.38 

'438,738.00 

^545.684.30 

^53Z76B.S0 

^649,314  75 

*  '338.36750 

'373,36335 

«,W   T„,„,/,     UM  imiCATES  BID  BOND 
Old  Security   c  c.  INDICATES  CERTIFIED   CH 

ECK 

CC.     *30,000.00 

B.B.5%  of  above 

CC.     ^25;ooo.oo 

88.5%  of  above 

CC    * 30,000.00 

Ti:. rrooo.oo 

CC.        *30.ooaoo 

SB  5%  of  above 

88  5%  ofatxive 

•^(Confracf  awarded ^ent.-2JjaA5 

^  The    extended  total  .submitted  in  the                          ^Bidder  probably  meant  0.11  per  pound 

Con+ract  execufffd 0£±ISJ345 

Contract  Proposal  indicated  that  the                           for  Item  14,  instead  of*l400  whicii  was  the 

Bidder  probably  meant'/ ISO  per'looo.                            unit  price  bid  written  in  Mords. 

'^'"15.00 pjer  thousand used,as  the  unit 

price  bid,  as  written  in  words,  etceeded 

Tabula-lsd  by:  £L.S. 

the  stipulated  maximum. 

Checked  by  :^  ^K* 

File    Comt  136    5.2IN-I                                                      Ace.  50,381 

CANVASS     OF    BIDS    FOR    CONTRACT     137— ^OPENED     JULY 

31,    1946 

COnnONWEALTH        OF        MASSACnOSETTS 

0 

® 

® 

(4) 

M  DeMatteo 

METR,     DISTR.     WATER         SUPPLY     COMMISSION 

VBartetta  Co. 

ttenry  N. 

tiarinucci  Bros 

Gaha^an 

AS    EMLARGED 

10  Whipple  Ave 

Vdorthinyfon 

and  Co 

Construction 

Construction  Co. 

CONTRACT     13  7 

Roslindale 

and  Co. 

51  Ceylon  St 

Corporation 

ZOO  Hancock  St 

FOR  THE   CONSTRUCTION     OF    THE     AERATION    AND     SEDIMEN- 

Mass. 

159  Newport  Ave. 

Dorchester 

llPembertonSf 

Quinci/j  Mass. 

TATION    TANKSj    THE    INFLUENT    AND      EFFLUENT      CONDUITS; 

• 

Qumcu  Mass. 

l^ass 

Boston  (8j 

AND   THE    eF?lT     CHANNELS    AND    MAIN     BUILDING     SUBSTRUC- 

TURE   OF   THE    NUT     ISLAND       3EWA(3E      TREATMENT    PLANT   AT 

NUT  ISLAND  IN  THE    CITY      OF     QUINCY,  MASSACHUSETTS 

Description 

Unit 

Quantity 

Price 

/Imount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amouwt 

/ 

£)icavation 

CuVd 

40fiOO 

1.50 

60,000.00 

3.00 

120,000.00 

1.80 

72,000.00 

2.20 

68,000.00 

1.00 

40,000.00 

t 

Refill  and  embanhmenf,   unconsolidated 

Cu.Yd. 

25,000 

.50 

12,500.00 

ZOO 

50,000.00 

110 

27,50000 

.33 

8,250.00 

.55 

13,75000 

3 

Refill  and  emboniiment^    consolidated 

Cu.Yd 

3,000 

1.00 

3,000.00 

3.00 

9,000.00 

I.3C 

3900.00 

1 10 

3,300.00 

1.00 

3,000.00 

4 

Crushed   stone  and  screened   oravel 

Cu  Vd. 

2,000 

3.50 

7,000  00 

4.50 

9,000.00 

2.50 

5,000.00 

550 

11,00000 

400 

8000.00 

5 

Gravel 

CuVd. 

500 

Z.OO 

1.000.00 

225 

1,125.00 

2  00 

1.000.00 

3.85 

1.925.00 

300 

150000 

6 

Concrete  in  Sedimentation   and  Aeration   TanKs 

Cu.Yd 

10,000 

33.50 

335,000.00 

260(^,260000.00 

34.00\^40,000.00 

31.35 

313,500.00 

7329  732?00O0 

7 

Concrete  in  Influent  and  £f fluent    Conduits 

CuYd 

4,300 

33.50 

144,05000 

28.00 

120,400.00 

34.00 

146  200.00 

37.95 

163,185.00 

79.95  343I85O0 

a 

Concrete  in  Grit  Channels   and   Mam 

Building    Substructure 

Cu.  Yd. 

5.700 

33.50 

190,950.00 

26.00 

148,20000 

3900 

222.300.00 

32.45 

184,965.00 

68.66 

391,476.00 

9 

Expansion    and    vibration  Joint    filler 

So  Ft 

1,500 

.30 

450.00 

30 

450.00 

1.00 

1,500.00 

1.65 

2,475.00 

587 

88050 

10  Rubtied    Finish 

Sa.Ft 

18.000 

.15 

270000 

.15 

2.70000 

20 

360000 

.22 

3,960.00 

.26 

4.68000 

II 

Portland   cement 

Bbl. 

32,000 

3.00 

96,000.00 

315\I20,OOODO 

3.10 

39200.00 

3.63 

116,160.00 

313 

119,36000 

12 

Rem  forcing   steel 

Pound 

2,500,000 

.6k 

162,500.00 

.08 

200,000.00 

OB 

200,00000 

IZ 

300,000.00 

.087 

211,500.00 

rj 

Lipht    steel  v^ork 

Pound 

115,000 

30 

52,500.00 

45 

78,750.00 

.78\*9,00000 

.39 

68,250.00 

294 

51,45000 

14 

Cast  Iron  pipe  and  specials  tarter  than  6  inches 

Pound 

■izpoo 

.15 

4,aoo.oo 

.19 

6,06000 

.17 

5,44000 

22 

7040.00 

.595 

1304000 

/i 

Cast  iron  pipe  and   specials    6  inches   and  under 

Pound 

15,000 

.15 

2,25000 

.IB 

2,700.00 

.16 

2,400.00 

.28 

4,20000 

.465 

6,975.00 

/6 

Miscellaneous      ferrous    metals 

Pound 

5.000 

.60 

3,000.00 

.75 

3750.00 

.52 

2,600.00 

.77 

3.85000 

26 

1,300.00 

n 

Galvanizing 

Pound 

160,000 

.05 

8,000.00 

.08 

12,80000 

.09 

I4ft00.00 

.// 

17,60000 

.07 

11,20000 

m 

t^iscellaneous    non-ferrous   metals 

Pound 

12.000 

no 

13.20000 

155 

18,600.00 

too 

12.000.00 

138 

16,560.00 

150 

18.000.00 

19 

tliscellaneous   lumber 

tifbm. 

15 

300  00 

4,500.00 

230  00 

3,45000 

200.00 

3.000DO 

55000 

8^5000 

53300 

793500 

'dO 

Tile  pipe,   6  inches   and    under 

Lin  Ft 

700 

5.00 

3500.00 

150 

1,050.00 

2.00 

1400.00 

220 

1,540.00 

1.33 

93IO0 

21 

Tile  pipe,  10  inches   to  15  inches   inclusive 

Lin  Ft 

500 

5.00 

2  500  00 

300 

1,500  00 

3.00 

1.50  0.00 

440 

1,20000 

2.80 

1,40000 

zz 

Precast   reinforced    concrete  pipe 

Lin  Ft 

900 

500 

4,500.00 

4.00 

3600.00 

5.00 

4500.00 

44a 

396000 

300 

2;?oooo 

■dJ 

Transporting^  caring  for  and   setting  metal  'work 

and   equipment    furnished  by   the    Commission 

Pound 

1, loop  0  0 

.03 

36  poo. 00 

08 

96,000.0C 

.06 

96,000.00 

.06 

72,000.00 

.06 

72,000.00 

Z4 

Connections  to  the  existing  ttigh   Level   Sevjer 
Llectrical    conduits                       -' 

LumpS 

toooooo 

10  ooo.oc 

750000 

7,50000 

11,00000 

IIOOO  00 

1540000 

15,40000 

500000 

5000.00 

db 

LumpS. 

6.000.00 

s.ooooo 

apnoo 

8,077.00 

3.00000 

d,OOO.00 

9,90000 

9,eoo.oo 

7743.00 

7,74300 

26 

Cleaning  uo 

2.50000 

250000 

5.000.00 

5000.00 

600000 

6.000.00 

10430.00 

IO430.00 

500000    5000.00 

Sub-Totals  {Items  1  to   26   met.) 

1,170,400.00 

1,289,732  00 

1,340,44000 

1,437.900.00 

^08756550 

27 

Furnishing    Performance   Bond,    Rate   per  ^1,000 

6.00 

9,36320 

19,345.98 

15.00 

20,106.60 

1500 

21,56850 

IO00\  20,87565 

To  fa  Is 

1,173,763.20 

1,309,07798 

1,360^54660 

1,459,46850 

2,106,441.15 

Bid  Secunly     f  %  ',%a,'i:"A%  ^e"  7?°??  chkh 

C.C.       70,000.00  C.C    '65000.00 

B.B.     75,000.00 

B.B.     87,500.00 

B.B.     110,000.00 

'ff   Contract   avjarded  Jul^  3l^9je 

IfacTfy  *^Z.5-i^- -                                                                                               Contract  executed  ^fMs±iJ. IS4A 

Checked  by  _ii&^:!_>iij_               *  Bid  bond  substituted  for  Certified   Ctiech    Auf-15,1946    t^an/ldnd  Casualty  Compani/  ^65000.00       File   Cont  137    SSBf^ 

I                       /Ice.  50,526 

n:&'M'^i^:V-'l^MJ:i^iii'f:^il^^^ 


REPORT  OF  THE  METROPOLITAN  DISTRICT 
WATER  SUPPLY  COMMISSION 

To  the  Honorable  the  Senate  and  Hoiise  of  Representatives  of  the  Com- 
monwealth of  Massachusetts  in  General  Court  assembled. 

The  Metropolitan  District  Water  Supply  Commission,  established  under 
the  provisions  of  Chapter  375  of  the  Acts  of  1926,  respectfully  presents  its 

TWENTY-SECOND  AND  FINAL  ANNUAL  REPORT 

I.    Organization  and  Administration 

By  the  provisions  of  Chapter  583  of  the  Acts  of  1947,  the  Metropolitan 
District  Water  Supply  Commission  was  abolished  and  its  functions,  duties, 
obligations  and  properties  were  transferred  to  the  Metropolitan  District 
Commission  and  provision  was  made  for  a  Division  of  Construction  to  be 
established  under  the  Metropolitan  District  Commission, 

Until  the  cessation  of  its  activities  on  June  30,  William  T.  Morrissey 
continued  as  Chairman,  Louis  B.  Connors  as  Associate  Commissioner,  and 
Edward  J.  Kelley  as  Associate  Commissioner  until  he  was  succeeded  on 
September  18  by  John  R.  Shaughnessy.  R.  Nelson  Molt  continued  as 
Secretary. 

The  Headquarters  Office  of  the  Commission  was  maintained  at  20  Som- 
erset Street,  Boston,  and  Field  Offices  were  maintained  at  Quabbin  Reser- 
voir ;  Riverside,  Newton ;  and  at  Houghs  Neck,  Quincy,  at  the  site  of  the 
Nut  Island  Sewage  Disposal  Plant. 

The  Commission  continued  the  works  providing  for  additional  water 
supply  and  also  sewer  projects  authorized  by  Chapter  705  of  the  Acts  of 
1945.  » 

The  Legislature  authorized  by  Chapter  575  of  the  Acts  of  1947  a  further 
sum  of  $4,000,000  for  the  construction  of  a  pressure  aqueduct  system  to 
supply  water  from  Quabbin  Reservoir  to  such  cities  and  towns  in  and  near 
the  valley  of  the  Chicopee  River  and  its  tributaries  as  may  conclude  agree- 
ments with  the  Metropolitan  District  Commission  for  the  purchase  of 
water.  This  act,  together  with  Chapter  587  of  the  Acts  of  1945,  makes 
generally  available  to  cities  and  towns  within  and  without  the  Metropoli- 
tan Water  District  the  waters  impounded  in  Quabbin  Reservoir. 

II.    Swift  River  Supply 

Quabbin  Reservoir  continued  to  discharge  over  the  spillway  notwith- 
standing a  draft  during  the  first  six  months  of  1947  of  8,125,000  gallons. 

The  Commission  continued  its  maintenance  of  fire  lanes  and  access  roads 
and  fire  equipment  within  the  Swift  River  watershed,  and  made  available 
for  the  full  use  of  the  public  the  roads  over  Winsor  Dam,  Quabbin  Hill 
and  the  Dike,  as  well  as  the  parking  space  and  convenience  stations  and 
observation  tower  on  Quabbin  Hill. 

Cooperation  with  the  United  States  Geological  Survey  was  continued 
by  the  Commission  on  the  Ware,  Chicopee  and  Connecticut  rivers,  and 
further  studies  and  investigations  relative  to  supplying  water  from  Quab- 
bin Reservoir  to  the  City  of  Chicopee  and  other  cities  and  towns  in  the 
Chicopee  River  Valley  and  its  tributaries  were  continued. 

At  the  outlet  works  at  Winsor  Dam  other  work  was  continued  for  the 
generation  of  electrical  energy. 
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III.   Ware  River  Supply 


The  Commission  publicly  advertised  for,  received  and  opened  bids  on 
December  18,  1946,  for  installing  the  turbine,  generator  and  valves  for  the 
generating  plant  at  Shaft  1  of  Quabbin  Aqueduct,  Oakham,  Mass.  Work 
has  been  in  progress  under  this  contract. 

The  Commxission  negotiated  and  executed  on  September  13,  1948,  a  con- 
tract with  the  New  England  Power  Company  for  the  sale  and  purchase  of 
elet^trical  energy  to  be  developed  at  the  Oakdale  Station  at  Shaft  1. 

The  Holden-Rutland  Sewer  continued  in  operation  and  the  Commission 
continued  with  plans  and  studies  for  disposing  of  sewage  from  Boylston 
and  West  Boylston  within  the  Wachusett  watershed  area. 

The  Commission,  at  the  request  of  the  United  States  Army  Engineers, 
permitted  investigations  to  be  made  by  them  of  the  site  of  a  proposed  flood 
control  dam ;  and  its  Chief  Engineer  conferred  with  the  Army  Engineers 
as  to  the  details  of  the  proposed  flood  control  dam  and  reservoir,  witW 
special  attention  to  the  discharge  of  the  waters  so  impounded. 

IV.   HuLTMAN  Aqueduct 

The  water  from  Wachusett  Reservoir  was  discharged  through  this  aque- 
duct into  the  Weston  Aqueduct  supply  mains  and  the  intake  at  Marlbor- 
ough, control  works  at  Shaft  4,  Norumbega  Reservoir  Gatehouse  and  an 
emergency  chlorinating  plant  were  maintained.  Work  was  in  progress 
by  Gerke  Moore  Company  under  the  provisions  of  Contract  133  for  the 
construction  of  an  inverted  siphon  on  the  Wachusett  Aqueduct  at  the  Assa- 
bet  River  Crossing  in  Northborough. 

V.   City  Tunnel 

The  Commission  publicly  advertised  for  bids  for  the  sinking  of  two 
shafts  preliminary  to  the  construction  of  the  City  Tunnel  proper.  These 
bids  were  opened  October  30,  1946,  and  an  award  made  to  the  lowest  of 
six  bidders,  Marinucci  Bros.  &  Co.  of  Dorchester,  whose  bid  was  $522,- 
528.25.  Work  was  at  once  started  under  the  provisions  of  the  contract 
after  its  execution  on  November  25,  1946. 

The  progress  of  the  work  was  at  the  rate  of  about  12.9  feet  per  week 
at  Shaft  6,  located  in  Newton  near  the  Newton  Cemetery,  and  9.2  feet  per 
week  at  Shaft  7,  near  Lawrence  Basin  off  Commonwealth  Avenue. 

By  June  30th,  the  excavation  of  both  shafts  was  practically  completed 
and  work  was  in  progress  in  the  area  which  is  to  be  used  for  future  tunnel 
operations.  These  two  shafts  comprise  the  last  major  construction  work 
to  be  completed  before  the  excavation  of  the  proposed  City  Tunnel  proper, 
designs  for  which  have  been  substantially  completed. 

In  addition,  the  Commission  has  considered  an  investigation  and  study 
to  be  made  of  a  site  for  a  proposed  reservoir  in  the  Blue  Hills  and  the 
location  of  a  line  to  convey  water  to  it. 

VI.   Fiscal 

The  Commission  hereto  appends  a  copy  of  its  expenditures  for  the  fiscal 
year,  and  from  the  date  of  its  appointment. 

Metropolitan  District  Water  Supply  Commission 

By  WILLLA.M  T.  Morrissey,  Chairman 

20  Somerset  Street,  Boston,  Massachusetts, 

June  30, 1947. 
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REPORT  OF  THE  METROPOLITAN  DISTRICT  WATER 

SUPPLY  COMMISSION  AS  ENLARGED  BY  CHAPTER  705 

OF  THE  ACTS  OF  1945 

To  the  Honorable  the  Senate  and  House  of  Representatives  of  the  Com- 
monwealth of  Massachusetts  in  General  Court  assembled. 

The  Metropolitan  District  Water  Supply  Commission,  as  enlarged  by 
the  provisions  of  Chapter  705  of  the  Acts  of  1945,  respectfully  presents  the 

SECOND  AND  FINAL  ANNUAL  REPORT 
I.   Sewerage  Projects 

The  Commission  proceeded  actively  with  the  construction  of  the  Sewage 
Treatment  Plant  at  Nut  Island,  Houghs  Neck  in  Quincy. 

V.  Barletta  Company  of  Roslindale  continued  work  under  the  provisions 
of  Contract  136  for  the  excavation  and  filling  at  the  site  of  the  plant  and 
proceeded  to  place  the  embankment  therefor,  completing  the  same  in  No- 
vember. Riprap  was  also  placed  on  the  outer  slopes  and  the  off-shore 
drains  were  completed.  By  June  30th  the  provisions  of  the  contract  were 
substantially  completed. 

The  Commission  publicly  advertised  for  proposals  for  the  construction 
of  a  12-inch  sludge  disposal  line  from  Nut  Island  to  President  Roads  which 
contained  provisions  for  both  surface  and  subaqueous  work,  and  awarded 
the  contract  to  the  Bay  State  Dredging  and  Contracting  Company  of  East 
Boston,  the  lowest  bidder,  whose  proposal  was  $575,724.06. 

Upon  the  execution  of  the  contract  on  November  4th,  work  was  imme- 
diately started. 

An  award  was  made  by  the  Commission  to  V.  Barletta  Company  of  Ros- 
lindale, Mass.,  for  the  construction  of  aeration  and  sedimentation  tanks, 
influent  and  effluent  conduits,  grit  chambers,  etc.,  in  the  main  building 
substructure  at  Nut  Island,  in  the  amount  of  $1,179,763.20.  The  Commis- 
sion publicly  advertised  for  proposals  on  this  contract  and  that  of  V.  Bar- 
letta Company  was  the  lowest  one  received. 

Upon  the  execution  of  this  contract,  work  was  carried  on  in  accordance 
with  its  provisions. 

The  Commission  publicly  opened  and  received  proposals  on  June  10th 
for  Contract  143,  the  provisions  of  which  provided  for  the  furnishing  and 
delivering  of  mechanical  equipment  for  the  power  plant,  pumps,  gates  and 
valves  for  the  Nut  Island  Plant.  There  were  eleven  items  in  the  contract 
and  the  Commission  awarded  each  of  the  eleven  to  the  bidder  submitting 
the  lowest  proposal  therefor. 

On  April  26th,  the  Commission  received  bids  for  the  construction  of 
the  concrete  portion  of  the  sludge  digestion  tanks  for  the  Nut  Island  Plant 
and  awarded  the  contract  to  the  lowest  bidder.  Farina  Brothers  of  Newton, 
Mass.,  whose  proposal  was  $394,758.50. 

The  Commission's  Engineering  Force  continued  studies  for  the  con- 
struction of  the  four  other  sewerage  projects  authorized  by  Chapter  705 
of  the  Acts  of  1945,  and  especially  that  of  the  Alewife  Brook  Storm  Over- 
flow Conduit  which  the  Commission  directed  the  engineers  give  immediate 
consideration  to  for  its  design. 
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On  June  30th,  in  accordance  with  the  provisions  of  Chapter  583  of  the 
Acts  of  1947,  the  enlarged  Metropolitan  District  Water  Supply  Commis- 
sion turned  over  to  the  Metropolitan  District  Commission  the  work  on 
these  projects  so  far  as  completed. 

II.   Fiscal 

The  Commission  hereto  appends  a  copy  of  its  expenditures  for  the  fiscal 
year,  and  from  the  date  of  its  appointment. 

Metropolitan  District  Water  Supply  Commission 
By  William  T.  Morrissey,  Chairman 

20  Somerset  Street,  Boston,  Massachusetts. 
June  30,  1947. 
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REPORT  OF  THE  CHIEF  ENGINEER 

To  the  Metropolitan  District  Water  Supply  Commission. 

Gentlemen: — The  following  is  a  report  of  the  engineering  department 
for  the  year  ending  June  30,  1947.  On  this  date,  the  commission  is  abol- 
ished by  law,  and  commencing  July  1,  its  rights  and  duties  are  taken  over 
by  the  Metropolitan  District  Commission,  and  its  construction  projects 
continued  by  a  newly  organized  Construction  Division  of  that  Commission. 
Accordingly  certain  statistical  data  heretofore  presented  and  published 
to  cover  the  calendar  years  is  not  included  in  this  report  but  the  informa- 
tion covering  the  first  six  months  of  1947  is  turned  over  to  the  Water 
Division  of  the  Metropolitan  District  Commission  for  subsequent  inclu- 
sion in  the  report  of  that  Commission  for  the  entire  calendar  year  1947. 

Miscellaneous  work  was  continued  on  the  Quabbin  Reservoir  access 
roads,  fire  lanes  and  fencing,  and  on  seasonal  clearing  ahead  of  the  water 
level,  which  on  April  4  reached  the  flow  line,  Elev.  530.  Work  was  contin- 
ued on  the  installation  of  a  waterwheel  to  generate  electric  power  at  Win- 
sor  Dam,  and  on  the  construction  of  the  sevv^age  treatment  plant  on  the 
South  Metropolitan  system  at  Nut  Island.  Construction  was  commenced 
of  the  City  Tunnel  from  Norumbega  Reservoir  to  Chestnut  Hill,  and  of 
the  Assabet  River  siphon  on  the  Wachusett  Aqueduct.  Designs  were  con- 
tinued for  the  storm  relief  sewer  in  Alewife  Brook,  and  studies  underway 
for  marginal  relief  conduits  along  the  Charles  River  Basin  from  the  North 
Metropolitan  relief  sewer  extension,  and  for  the  proposed  Blue  Hill  Res- 
ervoir. 

Organization 

Stanley  M.  Dore,  Assistant  Chief  Engineer,  continued  to  act  as  deputy 
chief  engineer. 

Walton  H.  Sears,  Mechanical  Engineer,  continued  in  charge  of  designs 
and  specifications  for  plant  and  equipment. 

Frederick  W.  Gow,  Division  Engineer,  continued  in  charge  of  the  Res- 
ervoir and  Aqueduct  Division,  now  to  be  superseded  by  the  Field  Office 
of  the  new  Construction  Division. 

Lawrence  M.  Gentleman,  Associate  Civil  Engineer,  continued  in  charge 
of  the  detail  work  on  design  and  contract  and  working  drawings. 

From  time  to  time,  the  Commission  employed  the  services  of  consulting 
engineers :  Metcalf  &  Eddy  of  Boston,  Greeley  &  Hansen  of  Chicago,  James 
F.  Sanborn  of  New  York,  and  others. 

The  assignment  of  employees  under  the  direction  of  the  Chief  Engineer 
at  the  end  of  the  fiscal  year  and  of  the  preceding  year  was  as  follows : 


June  30, 
1946 

Headquarters,  Designing  Division 

30   Somerset  Street,   Boston   .........  52 

Reservoir  and  Aqueduct  Division 

Administration  Building  at  Winsor  Dam,  Belcliertown         ...  24 

Ware  River  Intake  Building,   Coldbrook         ......  11 

City  Tunnel  Office,  107  Charles  St.,  Auburndale  ....  67 

Total    Engineering   Force  .......  154 


June  30, 
1947 

53 

23 
11 
82 

169 
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Headquarters  Office 


Watershed  Real  Estate — The  total  area  of  real  estate  acquired  for  Quab- 
bin  Reservoir  to  June  30  is  80,998  acres,  of  which  37  acres  were  acquired 
during  the  year  in  the  Town  of  New  Salem.  Settlements  have  been  se- 
cured covering  79,276  acres. 

The  total  area  of  real  estate  acquired  for  sanitary  protection  in  the 
Ware  watershed  to  June  30  is  the  same  as  previously  reported,  21,097 
acres.    Settlements  have  been  secured  covering  20,024  acres. 

Hultman  Aqueduct  and  City  Tunnel  Real  Estate — ^During  the  year,  no 
additional  takings  of  real  estate  were  made  for  the  City  Tunnel.  Of  a 
total  of  563  acres  of  land  taken  in  fee  and  easement  for  the  purposes  of 
the  Hultm.an  Aqueduct,  including  the  City  Tunnel,  settlements  have  been 
secured  covering  560  acres. 

Nut  Island  Sewage  Treatment  Plant  Real  Estate — During  the  year  26 
acres  of  real  estate  were  acquired  for  the  Nut  Island  Sewage  Treatment 
plant  in  Quincy. 

Miscellaneous  Real  Estate — During  the  year  2.15  acres  of  land  were 
acquired  for  Wachusett  Watershed  Protection  and  .05  acres  of  land  ac- 
quired for  the  building  of  the  Assabet  River  Siphon  on  Wachusett  Aque- 
duct. 

Water  Diversion  Damage  Claims — Only  incidental  work  was  done  on 
data  in  connection  with  the  suit  brought  by  the  Ludlow  Manufacturing 
Associates.  Their  appeal  to  the  Supreme  Court  for  adjudication  of  excep- 
tions in  the  case  has  resulted  in  the  granting  by  the  Court  of  a  new  trial. 
A  suit  brought  by  John  Handzel  of  Bondsville  has  been  settled. 

Record  Drawings — Work  was  continued  on  the  record  drawings  of  the 
Hultman  Aqueduct. 

Hydrographic  Data — Gaging  stations  were  continued  in  cooperation 
with  the  United  States  Geological  Survey  on  the  Ware  River  at  Coldbrook, 
on  the  East  Branch  of  the  Swift  River  at  the  regulating  dam,  on  the  Chic- 
opee  River  at  Indian  Orchard,  and  on  the  Connecticut  Kiver  at  Thompson- 
ville,  Connecticut.  Level  recorders  were  also  maintained  by  the  Commis- 
sion on  the  Chicopee  River  at  Red  Bridge  and  on  Beaver  Brook  south  of 
Quabbin  Dike. 

Examination  of  the  waters  of  the  Ware,  Swift  and  Chicopee  Rivers 
included  analyses  of  samples  taken. 

Maintenance  of  Records — Records  of  assignments  of  lots  and  inter- 
ments in  Quabbin  Park  Cemetery  were  maintained.  Assistance  was  given 
to  the  Secretary's  office  in  the  apportioning  of  costs  and  the  preparation 
of  financial  statements.  Inventory  records  of  tools  and  equipment  in  the 
Commission's  offices  and  storehouses  were  kept  up  to  date. 

Contracts  and  Specifications 

Plans  and  specifications  were  prepared  for  the  following  contracts  for 
which  bids  were  opened  during  the  fiscal  years : 

Contract  117,  for  constructing  Shafts  6  and  7  of  the  City  Tunnel  por- 
tion of  the  Hultman  Aqueduct  in  the  cities  of  Newton  and  Boston. 

Six  bids  were  received  October  30,  1946,  for  constructing  both  shafts, 
ranging  from  $522,528.55  to  $810,731.25.  In  addition,  two  bids  were 
received  for  constructing  Shaft  6  only,  and  one  bid  for  constructing  Shaft 
7  only,  the  lower  combination  of  which  for  constructing  the  two  shafts 
was  more  than  the  low  bid  for  both  shafts.  The  contract  was  executed 
November  25,  with  Marinucci  Bros.  &  Company,  Dorchester,  Mass.,  the 
lowest  bidder. 
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Contract  137,  for  constructing  aeration  and  sedimentation  tanks,  influ- 
ent and  effluent  conduits  and  grit  channels  in  the  main  building  substruc- 
ture of  the  Nut  Island  Sewage  Treatment  Plant  in  the  City  of  Quincy. 

Five  bids  were  received  July  31,  1946,  ranging  from  $1,179,763.20  to 
$2,108,441.15.  The  contract  was  executed  August  27,  with  V.  Barletta 
Company,  Roslindale,  Mass.,  the  lowest  bidder. 

Contract  139,  for  constructing  a  12  inch  sludge  disposal  line  from  Nut 
Island  to  President  Roads  and  two  outfall  diffusers  in  the  Town  of  Hull 
and  the  cities  of  Quincy  and  Boston. 

Four  bids  were  received  October  16,  1946,  ranging  from  $575,724.06 
to  $1,044,542.00  The  contract  was  executed  November  4,  with  the  Bay 
State  Dredging  &  Contracting  Company,  East  Boston,  Mass.,  the  lowest 
bidder. 

Contract  IJ^S  (A,  B,  C,  D,  E,  F,  G,  H,  I,  J,  K),  for  furnishing  and  deliv- 
ering mechanical  equipment  for  the  power  plant,  pumps,  gates  and  valves 
for  the  Nut  Island  Sewage  Treatment  Plant  in  the  City  of  Quincy.  The 
advertisement  for  bids  included  also  groups  L  and  M,  for  four  60-inch 
flap  gates  and  24  small  gate  valves  but  no  bids  were  received  for  these 
items.    Bids  were  received  June  10 : 

(A,  B)  Only  one  bid  was  received  for  one  exhaust-heat-recovery  boiler 
and  silencer,  for  two  12-inch  and  two  6-inch  engine-exhaust  silencers, 
and  for  two  16-inch  air-intake  silencers  and  two  14-inch  air-discharge 
silencers  for  blowers  for  the  total  sum  of  $7,682.00.  The  contract  was 
executed  September  2,  1947,  with  the  Maxim  Silencer  Company,  Hartford, 
Connecticut,  the  only  bidder. 

(C,  D)  Only  one  bid  was  received  for  three  4,000-cfm  and  two  800-cfm 
air  cleaners  and  silencers  and  two  electrostatic  precipitator-type  air  fil- 
ters for  the  total  sum  of  $5,342.00.  The  contract  was  executed  September 
15,1947,  with  the  American  Air  Filter  Company,  Inc.,  Louisville,  Ken- 
tucky, the  only  bidder. 

(E,  I)  Only  one  bid  was  received  for  Group  E  for  two  sludge  heat  ex- 
changers for  $14,782.00;  and  two  bids  for  Group  I  for  seven  triplex  plun- 
ger sludge  pumps,  for  $36,501.00  and  $37,776.00.  The  contract  was  exe- 
cuted September  8,  1947,  with  the  Pacific  Flush  Tank  Company,  Chicago, 
Illinois,  the  only  bidder  for  Group  E,  and  the  lower  bidder  for  Group  I. 

(F)  Only  one  bid  was  received  for  three  heat  exchangers  for  $2,- 
827.00.  The  contract  was  executed  September  9,  1947,  with  the  Ross 
Heater  Manufacturing  Company,  Inc.,  Buffalo,  New  York,  the  only  bidder. 

(G,  H)  Six  bids  were  received  for  Group  G  for  23  centrifugal  pumps, 
ranging  from  $13,883.99  to  $17,469.00;  and  one  bid  for  Group  H  for  six 
screw-feed  centrifugal  pumps  for  $12,033.00.  The  contract  was  executed 
August  28,  1947,  with  the  Chicago  Pump  Company,  Chicago,  Illinois,  the 
lowest  bidder  for  Group  G,  and  the  only  bidder  for  Group  H, 

(J)  Two  bids  were  received  for  24  sluice  gates  for  $59,620.00  and 
$154,451.00.  The  contract  was  executed  September  2,  1947,  with  the 
Chapman  Valve  Manufacturing  Company,  Indian  Orchard,  Mass.,  the 
lower  bidder. 

(K)  Three  bids  were  received  for  8  dewatering  and  drainage  pumps, 
ranging  from  $4,879.00  to  $6,625.00.  The  contract  was  executed  August 
28,  1947,  with  the  Hayes  Pump  and  Machinery  Company,  Boston,  Mass., 
the  lowest  bidder. 

These  were  executed  by  the  Metropolitan  District  Commission,  all  sub- 
sequent to  June  30. 

Contract  1U6,  for  constructing  the  concrete  portion  of  four  llO-foot 
diameter  sludge-digestion  tanks  for  the  Nut  Island  Sewage  Treatment 
Plant  in  the  City  of  Quincy. 
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Sixteen  bids  were  received  April  29,  ranging  from  $394,758.50  to  $596,- 
354.50.  The  contract  was  executed  May  26,  with  Farina  Bros.,  Newton, 
Mass.,  the  lowest  bidder. 

Contract  151,  for  the  sale  and  purchase  of  electric  energy  to  be  devel- 
oped at  the  Oakdale  Station  at  Shaft  1  of  Quabbin  Aqueduct  in  the  Town 
of  West  Boylston.  This  contract,  executed  September  13,  1946,  was  nego- 
tiated with  the  New  England  Power  Company.  Its  principal  provision 
is  for  the  sale  of  electricity  at  66,000  volts  for  6.25  mills  per  kwh.  from 
7:00  A.M.  to  11:00  P.M.,  Monday  to  Friday,  inclusive,  generally  during 
the  period  from  July  1  to  February  28. 

Contract  152  (A,  B,  C,  D,  E,  F,  G),  for  furnishing  and  delivering  a 
waterwheel,  generator,  switchgear,  transformer,  substation  and  appur- 
tenances and  a  penstock  valve  in  the  Town  of  West  Boylston.  Bids  were 
received  December  18,  1946: 

(A)  Three  bids  were  received  for  the  5,000-h.p.  single  runner,  vertical 
hydraulic  turbine,  ranging  from  $98,500.00  to  $185,000.00.  The  equip- 
ment was  purchased  February  6,  from  the  S.  Morgan  Smith  Company, 
York,  Pennsylvania,  the  lowest  bidder,  the  price  being  subject  to  an  esca- 
lator-clause increase  by  not  more  than  30%. 

(B,  C,  D,  F)  Three  bids  were  received  for  Groups  B,  C  and  F  for  the 
4375-Kva.,  6900-volt  generator,  for  the  switchgear,  storage  batteries  and 
charging  equipment,  ranging  from  $100,662.00  to  $109,371.00;  and  four 
bids  for  Group  D  for  a  4375-Kva.,  66,000  to  6900-volt  transformer,  rang- 
ing from  $14,407.00  to  $19,210.00  The  contract  was  executed  February 
13,  with  the  General  Electric  Company  the  lowest  bidder,  the  price  being 
subject  to  an  escalator-clause  increase  by  not  more  than  30%. 

(E)  Four  bids  were  received  for  the  switchgear  and  appurtenances, 
ranging  from  $8,154.95  to  $8,975.00.  The  contract  was  executed  March 
10,  with  the  Southern  States  Equipment  Corporation,  Hampton,  Georgia, 
the  lowest  bidder,  the  price  being  subject  to  an  escalator-clause  increase 
by  not  more  than  20%, 

(G)  Two  bids  were  received  for  one  84-inch  motor-operated  penstock 
disc  valve,  for  $22,500.00  and  $31,850.00.  However,  the  lower  bidder 
offered  a  valve  which  did  not  meet  the  specifications  either  as  to  material 
or  dimensions.  The  contract  was  executed  February  13,  with  Chapman 
Valve  Manufacturing  Company,  Indian  Orchard,  Mass.,  the  only  bidder 
to  meet  the  specifications. 

Design  of  Water  Supply  Projects 

Studies  and  designs  were  continued  of  structures  proposed  to  be  con- 
structed but  not  yet  bid,  as  follows : 

Wachusett  Watershed  Protection — Studies  were  continued  in  coopera- 
tion with  the  Quabbin  Reservoir  and  Aqueduct  Division  of  a  system  for 
diverting  from  the  watershed  of  Wachusett  Reservoir  the  sewage  of  Boyl- 
ston and  West  Boylston. 

Hultman  Aqueduct — City  Tunnel — Studies  were  continued  of  plans  for 
the  proposed  future  extension  of  the  City  Tunnel. 

Distributing  Reservoirs — Studies  and  designs  were  continued  for  the 
modification  of,  and  new  connections  to,  existing  distributing  reservoirs, 
which  must  follow  the  completion  of  the  City  Tunnel;  and  also  for  an 
additional  distributing  reservoir  in  the  Blue  Hills  Reservation. 

Barre  Falls  Flood  Control  Project — The  Chief  Engineer  of  the  Com- 
mission continued  as  a  member  of  an  advisory  board  to  assist  the  State 
Planning  Board  in  its  studies  and  recommendations  to  His  Excellency 
the  Governor  on  the  Federal  Government's  Barre  Falls  flood  control  proj- 
ect and  other  similar  Massachusetts  projects. 
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Chicopee  Valley  Water  Supply — Studies  were  continued  of  the  possi- 
bility of  supplying  communities  in  the  Chicopee  River  Valley  with  water 
from  Quabbin  Reservoir.  : 

Design  of  Sewerage  Projects 

Actual  construction  was  confined  to  Project  No.  1,  for  the  Nut  Island 
Sewage  Treatment  Plant.  Studies  were  continued  on  the  other  four  sew- 
erage projects  authorized  in  Chapter  705  of  the  Acts  of  1945,  for  the 
improvement  of  the  Metropolitan  Sewerage  Systems. 

Sewage  Records — The  collection  of  twenty-four-hour  composite  samples 
from  the  South  Metropolitan  sewer  at  about  8-day  intervals  for  analysis 
of  the  amount  of  suspended  solids  was  continued.  The  collection  of  sam- 
ples at  about  8-day  intervals  was  commenced  from  various  points  along 
Alewife  Brook  for  analysis  of  the  amount  of  suspended  solids  and  other 
pertinent  data. 

Project  2 — Extension  of  North  Metropolitan  Relief  Sewer — Studies 
were  commenced  of  the  requirements  of  an  extension  to  the  Deer  Island 
pumping  station,  and  its  relation  to  a  future  sewage  treatment  plant  at 
that  point  and  to  a  relief  connection  from  the  South  Metropolitan  sewer. 

Project  3 — Alewife  Brook  Storm  Overflow  Conduit — Progress  was 
made  on  the  designs  for  the  proposed  conduit  which  will  intercept  objec- 
tionable overflows,  and  for  a  new  pumping  station. 

Projects  U  and  5 — Charles  River  Basin  Storm  Overflow  Conduits 
Investigations  were  continued  of  conditions  along  both  sides  of  the  Charles 
River. 

The  recording  of  levels  at  the  Fens  Gatehouse  of  the  Boston  Marginal 
Conduit  and  at  the  Charles  River  Dam  gatehouse  of  the  Cambridge  Mar- 
ginal Conduit  was  continued.  Studies  were  continued  of  the  clogging  of 
racks  and  gates  in  the  Boston  Marginal  Conduit  by  debris  from  the  un- 
protected openings  into  the  Stony  Brook  Conduit  of  the  City  of  Boston. 


Reservoir  and  Aqueduct  Division 

The  Quabbin  Reservoir  and  Aqueduct  Division  continued  in  charge 
of  all  field  work.  In  addition  to  supervision  of  construction  work  this 
consisted  of:  Topographic  and  real  estate  surveys  in  the  watersheds, 
along  the  aqueducts,  at  the  site  of  the  proposed  distributing  reservoir  in 
the  Blue  Hills,  along  the  proposed  City  Tunnel  and  the  proposed  Alewife 
Brook  Conduit  and  in  connection  with  the  other  sewerage  projects;  re- 
forestation; reservoir  reclearing  and  work  on  fire  lanes  and  access  roads; 
the  work  of  the  water  analysis  laboratory;  investigations  in  the  Chicopee 
River  Valley;  the  collection  of  data  on  flow  in  the  South  Metropolitan 
Trunk  Sewer  and  the  collection  and  analysis  of  sewage  samples  there  and 
along  Alewife  Brook;  and  the  maintenance  and  operation  of  Quabbin 
Park  Cemetery,  the  Quabbin  Reservoir  release  works  at  Winsor  Dam, 
the  Ware  River  Intake  works  at  Coldbrook,  Quabbin  Aqueduct  and  Hult- 
man  Aqueduct  and  the  Rutland-Holden  trunk  sewer. 

Daily  rainfall  and  temperature  records  and  continuous  records  of  the 
flow  of  the  Ware  River  were  kept  at  the  Intake  Building  at  Barre,  and 
daily  rainfall  records  at  Pelham,  at  Nichewaug  and  Harvard  Forest  in 
Petersham,  at  South  New  Salem,  at  North  New  Salem,  at  West  Rutland 
and  at  the  Quabbin  Aqueduct  Intake  in  Hardwick.  Daily  rainfall  and 
temperature  records  were  kept  at  the  Administration  Building  at  Belcher- 
town.  Continuous  records  were  kept  of  the  flow  of  the  Swift  River  at 
Winsor  Dam.  Work  was  continued  in  the  field  offices  on  record  plans  in 
the  Reservoir  Area  and  along  the  Hultman  Aqueduct. 
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The  Department  of  Public  Health  continued  its  cooperation  in  the  anal- 
ysis of  samples  of  water. 

Quabbin  Hill  Building  and  the  scenic  highway  between  Winsor  Dam 
and  Quabbin  Dike  and  the  Quabbin  Hill  Observation  Tower  were  closed 
for  the  winter  season  Nov.  14,  1946  and  reopened  to  the  public  April  18. 

The  Belchertown  office  continued  its  records  and  management  of  the 
affairs  of  the  former  towns  of  Dana,  Enfield,  Greenwich  and  Prescott. 
Policing  of  the  Quabbin  Reservoir  area  was  continued  by  the  Metropolitan 
Police  who  were  housed  in  the  Administration  Building.  The  work  of 
constructing  the  second  new  residence  for  engineering  personnel  on  Blue 
Meadow  Road  was  continued  with  lumber  and  other  materials  salvaged 
from  various  buildings  in  the  reservoir  area. 

Plans  and  studies  were  continued  by  the  Coldbrook  office  of  methods  for 
disposing  sewage  in  the  towns  of  Boylston  and  West  Boylston  in  the 
Wachusett  watershed.  Surveys  were  made  to  locate  a  power  line  connec- 
tion from  Shaft  1  of  Quabbin  Aqueduct  to  the  substation  of  the  New  Eng- 
land Power  Co.,  in  West  Boylston.  Monthly  inspections  and  reports  were 
continued  of  conditions  found  at  all  shaft  heads  along  the  Quabbin  Aque- 
duct. The  chlorinating  station  on  Mill  Brook  below  the  Central  New 
England  Sanatorium  was  maintained. 

The  Newton  Office  made  additional  surveys  of  the  location  of  a  pipe 
line  connection  to  the  proposed  distributing  reservoir  in  the  Blue  Hills 
area.  Sewage  level  gages  were  continued  on  the  South  Metropolitan  Sewer 
ai  the  Fens  Gatehouse  of  the  Boston  Marginal  Conduit,  and  at  the  Charles 
River  Dam  chamber  of  the  Cambridge  Marginal  Conduit. 

Inspections  were  continued  of  conditions  along  the  Stony  Brook  Con- 
duit permitting  the  entrance  of  debris  into  the  conduit.  Extensive  sur- 
veys were  continued  in  the  valley  of  Alewif  e  Brook  to  determine  the  loca- 
tion of  existing  sewers  and  connections  and  other  underground  struc- 
tures, and  the  extent  and  character  of  contributions  from  sewage  and 
storm  water  from  various  sources. 

Reforestation — No  watershed  planting  was  done  during  the  year  since, 
as  previously  reported,  the  available  trees  are  now  too  large  for  economical 
use,  with  the  exception  of  a  small  number  of  spruce  not  yet  ready  for 
transplanting. 

300  red  pine  7-year  transplants  were  taken  to  the  Coldbrook  Office  and 
used  for  miscellaneous  replacement.  11,000  red  and  white  pine  7-year  and 
8-year  transplants  were  taken  to  the  Newton  Office  and  planted  along  the 
Hultman  Aqueduct  right-of-way.  Also  about  1,150  transplants  were  sold 
to  individuals. 

Work  on  white  pine  blister  rust  control  in  cooperation  with  the  U.  S. 
Department  of  Agriculture  was  continued  until  September  27,  1946,  and 
resumed  on  April  14. 

Floating  Equipment — The  use  of  the  Commission's  two  largest  boats, 
the  "Enfield"  and  the  "Greenwich,"  was  continued  for  the  transportation 
of  workmen  and  their  equipment  to  various  sections  of  the  reservoir  for 
taking  water  samples  and  general  utility  work.  The  "Dana"  remained 
in  storage.  The  New  England  Power  Company  was  permitted  to  house 
and  use  a  boat  to  facilitate  the  maintenance  of  its  110,000-volt  transmis- 
sion line  crossing  the  reservoir. 

Fire  Protection — Fire  fighting  equipment  was  maintained  and  ready 
for  service  at  all  times,  one  fire  truck  being  stationed  at  Pelham  Hill  on 
the  west  side  of  the  reservoir,  one  at  Nichewaug  near  the  reservoir  intake 
to  Quabbin  Aqueduct,  one  near  the  Ware  River  Intake  Works,  and  the 
remainder  of  the  fire  fighting  equipment  at  the  Administration  Build- 
ings. Additional  equipment  consisting  of  two  trailer  crash  pumping 
units  were  purchased  from  the  War  Assets  Administration.    During  the 
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year  the  equipment  and  personnel  responded  to  calls  for  assistance  at 
nine  forest  fires  in  the  Quabbin  area.  Work  on  fire  access  roads  was 
continued  by  force  account. 

Quabbin  Park  Cemetery — A  small  labor  force  averaging  5  men  was 
employed  on  cemetery  work  throughout  the  year.  The  vault  was  main- 
tained ready  for  use,  cemetery  lots  graded  and  seeded  as  required,  the 
entire  cemetery  area  properly  maintained  and  driveways  plowed  and  kept 
clear  of  snow  throughout  the  winter  months.  Fourteen  interments  were 
made  during  the  year.  The  Commission  decided  in  January  that  complete 
removals  should  be  made  from  Lincoln  Cemetery,  Petersham,  to  Quabbin 
Park  Cemetery.  Arrangements  were  in  progress  but  no  bodies  were  re- 
moved during  the  year. 

Rutland-H olden  Sewer 

The  Rutland-Holden  Sewer  was  in  continuous  operation  throughout  the 
year.  The  entire  length  of  the  line  and  the  meter  stations  at  the  Rutland 
State  Sanatorium,  at  the  United  States  Veterans'  Hospital  in  Rutland,  at 
the  Rutland-Holden  boundary  line  and  at  the  Holden-Worcester  boundary 
line  were  inspected  regularly. 

Laboratories 

Park  Road  Laboratory — Weston — The  Commission's  laboratory  for  soil 
testing  was  continued  with  equipment  previously  moved  from  Belchertown 
to  Weston.  In  the  same  building  the  analyzing  of  sewage  samples  was  con- 
tinued. This  included  the  periodic  testing  throughout  the  year  of  com- 
posite 24-hour  samples  from  the  South  Metropolitan  Sewer  at  Nut  Island, 
also  the  periodic  testing  of  samples  from  Alewife  Brook  and  from  the 
Stony  Brook  Conduit. 

The  concrete  laboratory  was  operated  in  connection  with  work  under 
Contracts  117,  137,  139  and  146,  testing  aggregate  for  concrete  and  mak- 
ing compression  tests  on  concrete  specimens. 

Water  Analysis  Laboratory — Belchertown — The  taking  and  analyzing 
of  samples  from  the  Ware,  Swift,  Quaboag  and  Chicopee  rivers  was  con- 
tinued. The  chemical  and  bacteriological  analysis  of  the  regularly  sched- 
uled samples  from  Quabbin  Reservoir  and  tributary  streams  in  the  Swift 
and  Ware  watersheds  was  continued.  The  work  has  been  under  the  gen- 
eral supervision  of  Clarence  H.  Reed,  Assistant  Sanitary  Engineer  of  the 
Sudbury  Section  of  the  Water  Division,  Metropolitan  District  Commission. 

Operation  of  Winsor  Dam  Outlet  Works 

The  outlet  works  were  maintained  for  practically  the  entire  year.  The 
required  release  of  water  was  controlled  over  the  main  dam  spillway. 
Repair  of  the  cavitation  in  the  48"  valve  was  completed  in  August  and 
September  1946,  with  the  construction  in  place  of  a  new  babbitt  seat. 
Pending  the  completion  of  the  waterwheel  installation,  the  heating  of  the 
building  was  continued  by  the  use  of  the  hot  air  furnace  previously  trans- 
ferred from  the  Quabbin  Park  Cemetery  building.  Both  penstock  lines 
from  the  intake  to  the  outlet  works,  the  48-inch  line  embedded  in  the  in- 
vert of  the  stream  control  tunnel  and  the  68-inch  line  laid  on  the  fill 
inside  the  tunnel,  were  drained  and  inspected  and  found  to  be  in  good 
condition.  The  lining  of  the  side  walls  and  arch  of  the  tunnel  itself  above 
the  fill  was  also  inspected  on  March  21,  and  found  to  be  in  good  condition. 
One  small  area  of  the  lining  was  patched  with  cement  mortar. 
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Operation  of  Quabbin  Aqueduct 

The  Reservoir  intake  works  at  Shaft  12  of  Quabbin  Aqueduct,  the  Ware 
River  intake  works  at  Shaft  8,  and  the  outlet  works  at  Shafts  1  and  llA 
were  kept  ready  for  operation  with  the  fine  racks  in  place  at  Shafts  12 
and  8,  and  with  an  auxiliary  rack  on  the  invert  at  the  bottom  of  the  tunnel 
at  Shaft  9. 

The  Quabbin  Aqueduct  tunnel  was  entered  and  inspected  between  Shaft 
12  and  Shaft  8  on  October  8,  1946,  and  between  Shaft  8  and  Shaft  4  on 
October  15.    The  tunnel  lining  was  found  to  be  in  very  good  condition. 

Operation  of  Hultman  Aqueduct 

The  discharge  of  water  directly  from  Wachusett  Reservoir  through  the 
new  Hultman  Pressure  Aqueduct  and  through  the  7-foot  diameter  by- 
pass into  the  Weston  Aqueduct  supply  mains  was  continued  throughout 
the  year.  The  Hultman  Aqueduct  intake  works  in  Marlboro,  the  control 
works  at  Shaft  4  below  the  Sudbury  Dam,  and  the  Norumbega  Reservoir 
gatehouse  and  emergency  chlorinating  plant  were  maintained  with  the 
fine  racks  in  place  at  the  intake,  and  fine  screens  in  the  Norumbega  gate- 
house. 

Progress  of  Consti^uction  Contracts 

Contract  117 — Contract  117,  for  the  construction  of  Shafts  6  and  7  of 
the  City  Tunnel  was  started  during  the  first  week  of  December,  1946, 
with  clearing  and  the  grading  of  access  roads  to  the  sites.  An  existing 
wood  road  into  the  Newton  Cemetery  property  on  Commonwealth  Avenue 
was  regraded  and  used  for  access  during  most  of  the  year  until  the  spoil 
area  could  be  brought  to  the  grade  of  the  permanent  easement.  At  Shaft 
7,  the  existing  access  road  from  Chestnut  Hill  Drive  was  used  throughout 
the  year  being  graded  and  maintained  with  shaft  spoil.  The  Contractor 
started  erecting  his  plant  buildings  at  both  shafts  about  the  middle  of 
December.  Powder  magazines  were  erected  at  both  shafts  in  compliance 
with  the  rules  of  the  Department  of  Public  Safety.  Electric  power  was 
used  and  purchased  from  the  Boston  Edison  Company.  The  total  con- 
sumption to  June  30,  was  130,000  K.W.H.  at  Shaft  6,  and  115,470  K.W.H. 
at  Shaft  7. 

At  Shaft  6,  the  sanitary  provisions  included  a  1,000  gallon  septic  tank 
completed  January  9.  At  Shaft  7,  connection  was  made  to  the  sewer  of 
the  City  of  Boston  in  Beacon  Street.  This  connection  involved  about  900 
feet  of  8-inch  sewer  pipe,  and  was  completed  in  December.  Water  pumped 
from  Shaft  6  was  discharged  into  a  settling  basin  in  the  spoil  area,  and 
from  Shaft  7  into  the  unused  Lawrence  Basin  of  Chestnut  Hill  Reservoir. 
The  Contractor  was  allowed  to  lower  the  Lawrence  Basin  level  from  Elev. 
134.5  to  Elev.  127.9  during  the  latter  part  of  February,  after  which  it 
rose  gradually  to  130.4  at  the  end  of  the  year.  The  excavation  at  both 
shafts  was  practically  dry  and  only  264  million  foot-gallons  were  pumped 
during  the  year  at  Shaft  6,  and  230  at  Shaft  7.  To  isolate  the  shaft  sites 
for  operations  under  this  contract  and  the  proposed  main  tunnel  contract, 
886  feet  of  chain  link  fence  was  erected  along  Commionwealth  Avenue  at 
Shaft  6,  and  724  feet  at  the  intersection  of  Chestnut  Hill  Drive  and  Chest- 
nut Hill  Driveway  at  Shaft  7. 

Earth  excavation  at  both  shafts  was  done  in  open-cut  using  a  power 
shovel  or  back-hoe,  as  conditions  warranted.  At  Shaft  6,  the  average 
depth  of  overburden  was  24  feet,  from  average  surface  Elev.  140.9  to 
average  ledge  Elev.  116.9.  Muck  was  removed  by  bucket  and  crane  until 
the  excavation  had  reached  Elev.-45.0.,  when  the  operations  were  halted 
for  the  erection  of  a  steel  headframe  and  stationary  hoist.  At  Shaft  7, 
the  overburden  was  less  than  8  feet  deep  from  average  surface  Elev.  140.4 
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to  average  ledge  Elev.  132.7,  and  the  headfrarae  and  hoist  were  installed 
after  the  muck  had  been  excavated  by  bucket  and  crane  to  Elev.  21.0.  At 
Shaft  7,  an  air-operated  mucking  machine  operated  from  two  rails  span- 
ning the  shaft  just  above  the  muck  pile  was  installed  after  the  excavation 
had  reached  Elev.  12.0.  At  Shaft  6,  the  earth  was  supported  by  timbering 
until  the  concrete  lining  was  placed.  No  support  was  required  in  the  rock. 
At  Shaft  6,  the  west  tunnel  heading  was  started  May  15;  and  the  east 
heading,  May  16.  The  muck  was  loaded  by  hand  into  buckets  on  flat  cars 
until  January  9,  when  an  electrically  operated  dragline-type  mucking  ma- 
chine was  installed.  Steel  forms  were  used  for  lining  the  shafts  with 
concrete,  which  was  delivered  to  the  sites  by  transit  mixers  and  lowered 
and  placed  from  1  cubic  yard  and  Vz  cubic  yard  buckets. 

The  following  tabulation  gives  the  details  of  the  progress  of  the  shafts 
and  tunnel  in  rock. 

Shaft  6  Shaft  7 

Rock   Excavation    from  Elev.   116.9,  Jan.   3  from  Elev.  132.7,  Jan.  10 

to  Elev.  -154,   May   14  to    Elev.    -85,    June    30 

Concrete  Lining   from    Elev.    138,    Jan.    16  from  Elev.  139.0,  Feb.  28 

to    Elev.    -184,    May    5  to  Elev.  -83.4,  June  27 
Average   Progress 

Sinking   and    Lining    14    feet   per   week  9   feet  per  week 

Average  Use  of  Dynamite   4.8  lbs.  per  cu.  yd.  2.3  lbs.  per  cu.  yd. 

East  Heading,  Shaft  6  West  Heading,  Shaft  6 

Tunnel    Excavation    161.1    feet,    May    16    to  68.1   feet.  May  15  to 

June  30  June  10 

Average  Progress    25.    feet    per    week  19    feet   per   week 

Average  Use  of  Dynamite    6.7  lbs.  per  cu.  yd.  6.2    lbs.    per    cu.    yd. 

At  the  end  of  the  year,  June  30,  the  excavation  of  Shaft  7  lacked  about 
19  feet  of  completion  and  none  of  the  tunnel  headings  at  Shaft  6  had 
reached  the  limiting  distance  from  the  shaft  of  200  feet  specified  in  the 
contract. 

The  value  of  work  included  in  contract  estimates  to  July  1,  the  date  of 
the  latest  estimate,  was  $333,355.64,  of  which  90  per  cent  has  been  ap- 
proved for  payment.  The  Contractor  worked  three  8-hour  shifts  daily 
except  Sunday,  and  his  force  average  40  men,  the  maximum  being  106  for 
the  week  ending  April  12. 

The  principal  items  of  equipment  used  were : 

1  100  H.P.  Motor-Driven  7-ton  Mining  Lloist  at  each  shaft. 

1  Air  Motor-driven  shaft  Mucking  Machine  at  Shaft  7  with  9  cubic  foot  bucket. 

1  Dragline  Type  2500  H.P.  Motor-operated  Mucking  Machine. 

1  Motor-driven  1700  cfm  Air  Compressor  at  Shaft  7. 

1  Smaller  Air  Compressor  at  Shaft  6. 

1  Electric  Welder. 
Drills,  trucks,  etc. 

Contract  133 — Contract  133,  for  constructing  an  inverted  pipe  siphon 
on  Wachusett  Aqueduct  at  the  Assabet  River  Crossing  in  Northborough 
was  started  in  March  with  the  delivery  of  several  loads  of  timber  at  the 
site,  orders  having  been  placed  for  the  fabrication  of  the  steel  pipe  in  the 
middle  of  September.  Commencing  June  16,  the  New  England  Power 
Company  relocated  the  nearby  high  tension  line,  and  on  June  18  the  Con- 
tractor started  erecting  plant  buildings.  No  estimate  for  payment  was 
made.    The  Contractor's  force  averaged  six  men. 

Contract  136 — Contract  136,  for  excavation  and  filling  at  the  site  of  the 
Nut  Island  Sewage  Treatment  Plant  in  Quincy  was  continued  throughout 
the  year.  The  placing  of  embankment  was  completed  late  in  November. 
The  placing  of  riprap  along  the  outer  slope,  and  the  marine  ramp  was 
continued  and  was  substantially  complete  October  7.  An  agreement  was 
m.ade  under  which  the  removal  of  the  old  pier  will  be  omitted,  and  com- 
pleted under  Contract  139.    The  laying  of  the  60-inch  precast  reinforced 
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concrete  offshore  drain  was  completed  July  13,  but  the  Contractor  was 
permitted  to  postpone  the  construction  of  the  headwall  and  tide  gate  in- 
stallation in  order  to  use  the  cofferdammed  area  at  the  outlet  end  as  a 
pump  sump  for  work  under  Contract  137.  With  these  exceptions,  the 
work  was  substantially  complete  at  the  end  of  the  year. 

The  value  of  work  included  in  contract  estimates  to  December  1,  1946, 
the  date  of  the  latest  estimate,  was  $454,294.71,  of  which  90  per  cent  has 
been  approved  for  payment.    The  Contractor's  force  averaged  5  men. 

Contract  137 — Contract  137,  for  constructing  the  aeration  and  sedimen- 
tation tanks,  influent  and  effluent  conduits,  grit  channels  and  main  build- 
ing substructure  of  the  Nut  Island  Sewage  Treatment  Plant  in  Quincy 
was  started  August  28,  with  the  excavation  by  bulldozer  and  dragline  at 
the  tank  sites.  Plant  buildings  erected  under  Contract  136  were  continued 
in  use  for  this  contract.  The  excavation  for  the  tanks  was  completed 
early  in  December,  and  screened  gravel  placed  over  areas  and  roUed.  Con- 
crete was  brought  to  the  site  in  transit  mixers.  Construction  of  floor 
slabs  for  the  tanks  was  begun  November  6,  and  the  tanks  including  side, 
intermediate  and  connecting  walls  was  about  59  per  cent  complete  at  the 
end  of  the  year,  with  5925  cubic  yards  of  concrete  in  place.  Commencing 
October  25,  570  feet  of  18-inch  concrete  drain  pipe  was  laid  beneath  the 
tanks.  This  item  was  about  65  per  cent  complete  at  the  end  of  the  year. 
Work  on  the  influent  and  effluent  conduits  was  begun  early  in  March,  and 
was  11  per  cent  complete  at  the  end  of  the  year  with  465  cubic  yards  of 
concrete  in  place.  Commencing  January  17,  sheet  steel  piling  was  driven 
at  the  influent  ends  of  the  sedimentation  tanks  along  the  toe  of  the  exist- 
ing trunk  sewer  embankment.  Excavation  for  the  main  building  was 
begun  early  in  June  on  the  construction  of  a  temporary  storage  warehouse 
for  metal  work  and  equipment  which  will  be  delivered  to  the  site  under 
other  contracts  and  transported  and  cared  for  under  this  contract.  The 
entire  work  was  about  38  per  cent  complete  at  the  end  of  the  year 

The  value  of  work  included  in  contract  estimates  to  July  1,  the  date  of 
the  latest  estimate,  was  $452,230.19,  of  which  90  per  cent  has  been  ap- 
proved for  payment.     The  Contractor's  force  average  25  men. 

The  principal  items  of  equipment  used  were : 

3     Diesel  operated  cranes  with  80-foot  booms. 

1     Truck  crane  with  70-foot  boom. 

1      Gas-operated  shovel,  IJ/2   cu.  yd.  capacity. 

3     Bulldozers. 

1     Gas-operated  roller. 

Pumps,  trucks,  woodworking  equipment,  etc. 

Contract  139 — Contract  139,  for  constructing  the  12-inch  sludge  dis- 
posal line  from  Nut  Island  to  President  Roads,  and  the  outfall  diffusers, 
was  started  April  18,  when  an  instrument  platform  was  constructed  at 
the  end  of  the  first  leg  of  the  sludge  line  in  the  harbor  off  Long  Island. 
The  land  portion  of  the  work  on  Long  Island  is  being  done  by  Coleman 
Brothers,  subcontractors.  Commencing  May  14,  they  had  completed  dur- 
ing the  year  3484  feet  of  trench  excavation  with  a  dragline  crane ;  and 
commencing  May  21,  3328  feet  of  12-inch  mechanical  joint  pipe  in  16-foot 
lengths.  Dredging  the  trench  for  the  subaqueous  portion  of  the  line  was 
started  May  12,  and  at  the  end  of  the  year  8470  feet  of  trench  were  ex- 
cavated by  a  steam  dredger  with  a  five  cubic  yard  clam  shell  bucket.  The 
12-inch  Victaulic  joint  pipe  in  12-foot  lengths  was  assembled  on  the  deck 
of  a  lighter.  Six  lengths  of  pipe  were  jointed,  attached  to  a  strong-back, 
lowered  over  the  side  and  joined  to  the  pipe  in  place  with  a  Victauiic 
coupling  by  divers.  The  first  pipe  was  placed  June  17,  and  at  the  close 
of  the  year  2034  feet  have  been  placed. 

Work  was  also  started  on  the  precast  domes  of  the  diffusers  and  their 
appurtenances  to  be  placed  over  the  existing  outlets.  This  work  was  done 
in  Roxbury  with  transit-mixed  concrete. 
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The  value  of  work  included  in  contract  estimates  to  July  1,  the  date  of 
the  latest  estimate,  was  $183,836.62,  of  which  90  per  cent  has  been  ap- 
proved for  payment.    The  Contractor's  force  average  42  men. 

The  principal  items  of  equipment  used  were : 

1     Crane  with  70-foot  boom,   2  cubic  yard  bucket. 

1     Bulldozer. 

3     Steam  Dredgers. 

3     Tug  Boats. 

3     Mud  Scows. 

Trucks,  small  boats,  tenders,  compressors,  hose,  etc. 

Contract  1U6 — Contract  146,  for  construction  of  the  concrete  portion 
of  the  sludge  digestion  tanks  for  the  Nut  Island  Sewage  Treatment  Plant 
in  Quincy,  was  started  June  4.  Excavation  for  one  of  the  four  tanks  was 
begun  June  14,  and  the  placing  of  reinforcing  steel  in  floor  and  side  forms 
started  June  24.  No  estimate  for  payment  was  made.  The  Contractor's 
force  averaged  11  men. 

Contract  lU? — Contract  147,  for  surfacinj^r  Sea  Avenue  and  Ts'and  Ave- 
nue in  Quincy,  as  permanent  access  road  to  the  Nut  Island  Sewage  Treat- 
ment Plant,  was  continued  to  completion  September  7.  The  final  estimate 
dated  November  12,  1946,  was  for  $16,456.67.  The  Contractor's  force 
averaged  3  men. 

Contract  150 — Contract  150,  for  installing  the  hydro-electric  equipment 
in  the  Winsor  Dam  Outlet  Works  was  continued  throughout  the  year. 
The  installation  of  the  waterwheel,  with  draft  tube,  scroll  case,  relief 
valve  and  other  appurtenances,  was  started  July  15,  1946,  and  the  place- 
ment of  concrete  September  5.  This  portion  of  the  work  was  practically 
complete  at  the  end  of  the  year.  The  installation  of  the  generator  was 
delayed  by  an  unfortunate  accident  in  transit.  It  was  delivered  in  a 
damaged  condition  and  the  rotor  was  removed  and  shipped  to  the  nearest 
convenient  machine  shop  in  Holyoke  on  November  14,  1946,  where  tests 
showed  that  the  shaft  was  sprung  out  of  line.  The  guide  bearings  were 
also  found  to  be  out  of  shape.  The  above  materials  were  returned  to  the 
factory,  a  new  shaft  installed,  new  bearings  furnished  and  delivery  made 
on  April  21 ;  but  four  field  coils  were  damaged  in  this  second  shipment  in- 
volving still  further  delay,  and  their  replacement  at  the  outlet  works  by 
the  manufacturer.  Reassembly  was  completed  on  June  20,  and  the  work 
of  installation  was  in  progress  at  the  end  of  the  year.  The  work  of  setting 
the  switchgear  in  place  and  erecting  the  outdoor  substation  was  con- 
tinued and  practically  completed.  Work  on  the  erection  of  the  22,000-volt 
transmission  line  was  continued  to  completion,  and  the  installation,  con- 
duit wiring  and  appurtenances  between  the  generator  and  the  outdoor 
station  was  about  90  per  cent  at  the  end  of  the  year. 

The  value  of  work  included  in  contract  estimates  to  June  15,  the  date 
of  the  latest  estimate,  was  $32,142.90,  of  which  90  per  cent  has  been  ap- 
proved for  payment,  this  being  in  addition  to  payments  made  to  the  manu- 
facturers under  Contracts  149  A-F.  The  Contractor's  force  averaged  3 
men. 

Storage  and  Flow  Records 

Quabhin  Reservoir  Storage  and  Release — Storage  in  Quabbin  Reservoir 
continued.  The  following  is  a  continuation  of  the  information  tabulated 
in  previous  reports.  The  figures  for  total  storage  show  the  quantity  above 
the  sill  of  the  lower  intake  in  Quabbin  Aqueduct,  Elev.  528.00.  Below  this 
sill  and  hence  not  available  for  draft  to  Wachusett  Reservoir,  there  are 
about  10,000  million  gallons  above  the  reservoir  bottom.  The  water  level 
continued  to  rise  from  the  previously  reported  Elev.  528.58  on  Decem- 
ber 31,  1946,  to: 
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High  Point  on  January  37 528.93 

Low  Point  on  February  12 528.41 

High  Point  on  May  8 530.56 

Low  Point  on  May  23 530.38 

High  Point  on  May  27 580.54 

At  the  end  of  the  previous  fiscal  year  June  30,  1946: 

Elevation  of  Main  Reservoir       .........  529.36 

Total     Storage 411,600  M.G. 

At  the  end  of  the  fiscal  year  June  30,  1947: 

Elevation   of   Main   Reservoir        .........  530.24 

DxAWTN  TO  Wachusett  Reservoir  in  the  first  six  months  of  1947:  8,125  M.G. 

From .  Jan.   27 

To Feb.  11 

Released  in  the  first  six  months  of  1947  over  spillway  and  through  con- 
trol  WORKS   in   excess   OF   LEGAL  REQUIREMENTS:  , 

January 547  M.G. 

February 225  "  " 

March 061   "   " 

April 6,257  "  " 

May 8,688   "   " 

June 4,814  "  " 

Ware  River  Diversion — No  Ware  River  water  was  diverted  into  Quab- 
bin  Aqueduct  during  the  12  months  ending  June  30.  The  following  is  a 
continuation,  for  the  first  six  months  in  1947,  of  the  information  pub- 
lished in  previous  reports : 

Released  in  1947,  during  the  diversion  period  prior  to  June  15,  in  excess 
of  legal  requirements : 

January g^lS  M.G. 

February 2,350  "  " 

March 4,024  "   " 

April 4,435  "   " 

May 3, .532  "   " 

June 223  "  " 

Delivery  from  Hultman  Aqueduct  to  Disbribution  System — Pending  the 
extension  of  Hultman  Aqueduct  to  Chestnut  Hill  by  way  of  the  proposed 
City  Tunnel  the  limited  use  of  the  aqueduct  has  been  continued.  The  num- 
ber of  gallons  delivered  to  the  distribution  system  monthly  during  the 
first  six  months  of  1947  was  as  follows : 


janudij/      .             .             .             .             , 

February            .... 

1,926,640,{)00 

March 

2,049,510,000 

April 

1,959,140,000 

May                     .... 

3,004,130,000 

June           ..... 

2,000,090,000 

List  of  Drawings  and  Tables  Appended  Hereto 

Status  of  Contracts  completed  during  the  iiscal  year  ending  June  30,  1947 
Status  of  Contracts  in  force  on  June  30,  1947 
Canvass  of  Bids,  Contract  117 
Canvass  of  Bids,  Contract  139 
Canvass  of  Bids,  Contract  146 

Respectfully  submitted, 

Karl  R.  Kennison, 

Chief  Engineer. 
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FINANCIAL  STATEMENT  OF  THE  METROPOLITAN 
DISTRICT  WATER  SUPPLY  COMMISSION 

EXPENDITURES  AND  DISBURSEMENTS  FOR  THE  FISCAL  YEAR,  AND  FROM  JULY 

28,  1926,  THE  DATE  OF  THE  APFOINlTMENT  OF  THE   COMMISSION   ON 

ACCOUNT  OF  METROPOLITAN  WATER  SUPPLY 

CONSTRUCTION  FUND 


GENERAL  OVERHEAD 


Administration,  Commissioners'  Office: 

Total   Except   the  Following   Listed   Items    . 
Salaries,     Commissioners       ..... 

Salaries,    Clerical  ...... 

Rent   and   Upkeep  ...... 

Labor     .         .         . 

Automobile    Maintenance       .         .         .         .         . 

Miscellaneous    Expenses    (undistributed) 

Printing    and    Blueprinting         .... 

Stationery   and    Office    Supplies 

Advertising  ....... 

Postage       ........ 

Total    Administration,    Commissioners'    Office 


Year  Ending 

Total  to 

June  30,  1947 

June  30,  1947 

$0.00 

$16,092.84 

5,000.00 

208,961.64 

20,380.04 

295,545.94 

2,314.16 

48,169.81 

761.60 

761.60 

403.12 

6,751.13 

247.78 

29,696.63 

623.41 

15,632.11 

135.63 

5,658.75 

305.99 

15,543.41 

120.00 

3,792.13 

$30,291.73 

$646,605.89 

Engineering,  Headquarters  Office: 

Total_  Except  tbe  Following  Listed  Items   . 
Salaries,    Engineering       ...  .  . 

Salaries,    Clerical  ..... 

Salaries,  _  Engineering,    Pension    . 
Engineering    Instruments       .... 
Rent  and  Upkeep  ..... 

Automobile    Maintenance       .... 
Miscellaneous   Expense    (undistributed) 

Printing    and    Blueprinting 

Stationery  ...... 

Postage       ....... 

Total    Engineering,    Headquarters    Office 
Total   General   Overhead 


$0.00 

$211,932.57 

32,795.17 

1,312,770.26 

9,778.62 

263,481.34 

1,470.00 

9,432.50 

42.00 

4.2.0O 

6,087.85 

195,188.37 

381.32 

7,410.94 

551.27 

28,368.24 

1,008.34 

21,425.45 

70.97 

9,963.86 

368.40 

5,261.98 

$52,553.94 

$2,065,277.51 

$82,845.67 

$2,711,883.40 

Distribution   of   General  Overhead 


Administration,  Comm/issioners'  Office: 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
of  Quabbin  Aqueduct    (except  PWA)        .  .  .  .      _    . 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
^  (PWA) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (ex- 
cept   PWA) 

Coldbrook-Swift  Tunnel   Section   of   Quabbin   Aqueduct    (PWA) 

Quabbin  Reservoir   (PWA)  ....... 

Quabbin  Reservoir    (except   PWA)        ...... 

Winsor    Dam    (except   PWA) 

Winsor    Dam     (PWA) 

Quabbin    Dike        .......... 

Special    Investigations    ......... 

Southern   Sudbury  Emergency   Supply  ..... 

Wachusett  Watershed  Protection  and  Elimination  of  Pollution 
(except    PWA) 

Weston   Aqueduct    Siphons    (PWA)      ...... 

Hultman  Aqueduct   (Supply   Section)    (PWA)      .... 

Hultman  Aqueduct   (Supply  Section)    (except  PWA) 

Hultman  Aqueduct    (Distribution   Section)    (PWA)      .  . 

Hultman  Aqueduct  (Distribution  Section)     (except    PWA) 

Spot   Pond   By-Pass    (PWA) 

Enlargement   of    Fells    Reservoir    (PWA)    ...... 

Total   Administration,    Commissioners'    Office 


$4,599.50 

$135,055.27 

$0.00 

$129.21 

0.00 

31,536.46 

0.00 

173.20 

0.00 

1,589.11 

5,936.87 

299,978.76 

2,712.93 

82,387.11 

0.00 

193.84 

0.00 

30,357.31 

0.00 

4,298.45 

0.00 

8,690.28 

15.15 

16,063.87 

O.OO 

423.11 

0.00 

6,771.17 

573.42 

6,270.10 

0.00 

5,976.56 

16,453.86 

32,065.28 

0.00 

430.30 

0.00 

170.04 

$30,291.73 

$662,559.43 
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Engineering,  Headquarters  Office: 

Ware  Supply,  including  Wachusett-Coldbrook  Tunnel  Section 
of  Quabbin  Aqueduct   (except  PWA)        .         .         .         .         . 

Ware  Supply,  including  AVacbusett-Coldbrook  Tunnel  Section 
(PWA) 

Coldbrook-Swift  Tunnel  Section  of  Quabbin  Aqueduct  (ex- 
cept   PWA) 

Coldbrook-Swift  Tunnel    Section  of   Quabbin   Aqueduct    (PWA) 

Quabbin    Reservoir    (PWA)  ....... 

Quabbin    Reservoir    (except    PWA)      ...... 

Winsor   Dam    ("except   PWA)         ....... 

Winsor  Dam    (PWA) 

Quabbin    Dike       .......... 

Special   Investigations    ......... 

Southern  Sudbury  Emergency  Supply 

Wachusett  Watershed  Protection  and  Elimination  of  Pollution 
(except    PWA) 

Wachusett   Watershed   Protection    (PWA) 

Weston   Aqueduct    Siphons    (PWA) 

Hultman  Aqueduct    (Supply   Section)    (PWA)      .... 

Hultman  Aqueduct   (Supply  Section)    (except  PWA)    . 

Hultman  Aqueduct   (Distribution   Section)    (PWA)    . 

Hultman  Aqueduct    (Distribution   Section)    (except  PWA) 

Spot    Pond    By-Pass    (PWA) 

Enlargement   of  Fells   Reservoir    (PWA)      ..... 

Total    Engineering,    Headquarters    Office        .... 


Year  Ending 

Total  to 

June  30,  1947 

June  30,  1947 

$7,979.79 

$447,860.27 

0.00 

1,622.20 

0.00 

118,186.93 

0.00 

292.03 

0.00 

16,854.90 

10,300.05 

979',914.86 

4,706.73 

241,177.42 

0.00 

6,333.58 

0.00 

111,584.71 

0.00 

19,863.79 

0.00 

33,407.97 

26.27 

43,805.02 

0.00 

450.95 

0.00 

5,722.73 

0.00 

114,472.88 

994.85 

17,134.63 

0.00 

72,793.01 

28,546.25 

74,456.00 

0.00 

13,611.66 

0.00 

6,898.94 

$52,553.94 

$2,326,444.48 

WARE  SUPPLY    (EXiCEPT  PWA) 


General  OvERHE.^D: 


Administration,     Commissioners'     Office 
Engineering,    Headquarters    Office 


Total    General    Overhead 


Engineering: 

Total  Except  the  Following  Listed  Items 

Salaries,    Engineering   and    Clerical 

Consultant    Expense      .... 

Labor     ....... 

Miscellaneous    Expense    (undistributed) 
Printing    and    Blueprinting 
Stationery    and    Office    Supplies 
Postage     ...... 

Automobile    Purchase    .... 

Automobile     Maintenance 

Rent    and    Upkeep        .... 

Total     Engineering 


Real  Estate — General  Construction  : 


Total   Except   Special   Agents 

Special   Agents — Salaries,   Engineering 


Total  Real  Estate 


Ware  Watershed: 

Total  Except  the  Following  Listed  Items     .  .  .  .  . 

Salaries,   Engineering  and   Clerical        ...... 

Legal  and  Expert  Expense  ........ 

Labor     ............ 

Automobile    Purchase    ......... 

Automobile    Maintenance      ........ 

Compensation  Payments  to  Employees  Injured  on  Work     . 
Miscellaneous    Expense  _  (undistributed)        .         .         .         .         . 

Printing    and    Blueprinting        ....... 

Stationery  and  Office  Supplies  ....... 

Postage       .  .  . 

Labor  on  Automobiles  and  Mechanical  Equipment 
Maintenance   of   Mechanical   Equipment       .         . 
Rent    and    Upkeep  ......... 

Purchases   and   Settlements    (including   Certificate   of   Judgment) 
Taxes     ............ 

Fire  Stops   and  Fire  Access  Roads,  Labor  .  .  .  .  . 

Other  Forestry  Work  and  Hurricane  Clearing,  Labor  . 

Total  Ware  Watershed 


$4,599.50 

$135,055.27 

7,979.79 

447,860.27 

$12,579.29 

$582,915.54 

$0.00 

$30,326.09 

2,708.20 

436,861.80 

412.51 

11,872.46 

18.25 

9,875.16 

1.25 

11,673.32 

1.05 

1,340.81 

4.18 

3,337.05 

0.00 

526.61 

2,000.00 

13.690.29 

41.25 

19,877.29 

120.00 

24,126.34 

$5,306.69 

$568,507.22 

$0.00 

$155,484.33 

57.00 

17,658.49 

$57.00 

$173,142.82 

$0.00 

$294,599.98 

13,0e6.38 

214,561.72 

150.45 

43,048.86 

3,180.84 

93,025.08 

3,290.67 

8,178.6.1 

548.54 

15,959.02 

605.71 

1,416.56 

2.59 

8,769.53 

27.93 

1,207.08 

4.18 

972.69 

6.00 

215.82 

299.38 

299.38 

79.65 

721.25 

437.05 

1,858.70 

7,550.00 

1,706,458.28 

16,401.90 

170,066.80 

1,487.20 

39,543.30 

505.75 

13,403.93 

$47,644.22 

$2,614,306,63 
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Year  Ending         Total  to 
June  30,  1947     June  30,  1947 

Ware    Diversion    Damages: $0.00      $1,429,557.92 

Permanent    Construction:        ........  O.OO        9,842,117.40 

Total   Ware   Supply,   including   Wachusett-Coldbrook    Section   of 

Quabbin  Aqueduct   (Except  PWA) $65,587.20    $15,205,547.53 

Wachusett-Coldbrook    Tunnel    Section    of    Quabbin    Aque- 
duct   (PWA   Only) $0.00         $107,531.91 

Total    Ware    Supply,    including    Wachusett-Coldbrook 

Tunnel    Section    of    Quabbin    Aqueduct  .         .         .  $65,587.20    $15,313,079.44 

COLDBROOK-SwiFT    TUNNEL    SECTION    OF    QuABBIN    AqUEDUCT 

Total    Expenditure $0.00      $5,422,684.86 

QUABBIN   RESERVOIR    (PWA   ONLY) 

0.00       $2,086,051.39 


Quabbin  Reservoir,  Not  Including  Winsor  Dam  and  Quabbin  Dike  (Except  PWA) 

General  Overhead: 

Administration,    Commissioners'    Office        .... 
Engineering    Headquarters    Office        ..... 


Total    General    Overhead 


Engineering: 

Total   Except   the   Following   Listed   Items 

Salaries,    Engineering    and    Clerical 

Consultant    Expense      .... 

Labor     ....... 

Tools   and   Equipment   .... 

Rent    and    Upkeep         .         . 

Maintenance    of    Mechanical    Equipment 

Automobile    Purchase    .... 

Automobile     Maintenance 

Miscellaneous    Expense    (undistributed) 
Printing    and    Blueprinting 
Stationery  and  Office   Supplies 
Postage       ...... 

Labor  on  Automobiles  and  Mechanical   Equipment 


Total    Engineering 


Real  Estate — Except  Awards  by  Court  Decree: 
Total   Except  the   Following   Listed   Items 
Legal  and  Expert  Expense  . 
Labor     ....... 

Miscellaneous    Expense    (undistributed) 

Printing    and    Blueprinting 
Maintenance   of    Real   Estate 
Purchases   and   Settlements    . 
Taxes     ....... 

Fire    Protection — Equipment 

Sub   Total  Real  Estate — Except  Awards  by   Court   Decree  . 

Real   Estate — Awards   by   Court  Decree — Board   of   Referees     . 

Real  Estate — Awards  by  Court  Decree — Jury  Verdicts: 

Total   Except   Settlements   made  by   Attorney   General,    etc. 
Settlements   made   by   Attorney   General   on   Petition   brought   in 
Superior   Court   prior   to  Judgment   ...... 

Sub  Total  Real  Estate,  Jury  Verdicts  ..... 
Total    Real    Estate  ........ 


Quabbin   Reservoir  Damages:   ........ 

Swift    Diversion    Damages    (Including    Beaver    Brook)    Except 
Awards  by  Court  Decree  and  Payments  to  Counties: 
Total   Except  the   Following  Listed   Items   ..... 

Salaries,    Engineering   and    Clerical        ..... 

Legal  and  Expert  Expense   ........ 

Labor     ............ 

Sub    Total    Swift    Diversion    Damages — Except    Awards    by 
Court   Decree      ......... 

Swift  Diversion  Damages  (Including  Beaver  Brook) 
Awards  by  Court  Decree^ — Jury  Verdicts: 
Total   Except   the   Following   Listed   Items   ..... 

Legal    Expense      .......... 

Printing   and    Blueprinting    ........ 


$5,936.87 

$299,978.76 

10,300.05 

979,914.86 

$16,236.92 

$1,379,893,63 

$0.00 

$73,032.96 

17,028.57 

804,480.87 

1,237.49' 

14,794.63 

787.17 

135,687.94 

185.76 

3,646.17 

56.90 

45,770.57 

187. CO 

4,092.68 

2,093.78 

30,035.36 

1,493.13 

64,128.47 

179.26 

24,908.02 

44.20 

4,191.51 

7.04 

10,556.30 

37.00 

2,995.39 

739.08 

5,710.55 

$24,036.98 

$1,224,031.42 

$0.00 

$926,779.03 

288.00 

193,900.43 

607.24 

33,313.01 

1,052.91 

13,033.37 

4.96 

1,840.58 

80.30 

18,632.84 

1,700.00 

7,323,678.77 

18,205.92 

609,491.45 

586.00 

13,267.58 

$23,525.33 

$9,133,917.06 

$0.00 

$317,875.42 

0.00 

103,531.03 

2,000.00 

83,771.69 

$2,000.00 

$187,392.72 

$24,525.33 

$9,639,085.20 

$0.00 

$82,779.78 

$0.00 

$1,353,553.16 

4,337.06 

144,869.57 

15.00 

6,027.53 

132.60 

19,658.49 

$4,484.66      $1,523,108.75 


$0.00  $323,897.26 

529.59  49,586.52 

199.13  1,569.57 


Sub    Total    Swift    Diversion    Damages — Awards    by    Court 
Decree — ^Jury    Verdicts 


$728.73  $375,053.35 
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Swift    Diversion    Damages — Payments    to    Counties    for    Reim- 
bursement AND  Expenses  of  Lit  gation   in   County   Courts: 
Total   Swift   Diversion   Damages    (Including   Beaver   Brook) 

QuABBiN  Reservoir — Liquidation  of  Towns 
Town  Obligations: 

Town  of  Enfield 

Town  of  Greenwich        ......... 

Town  of  Prescott  ......... 

Town  of  Dana       .......... 

Sub  Total  Town  Obligations  ...... 

Quabbin  Reservoir — Liquidation  of  Towns 

Liquidating  Expenses:         ........ 

Total    Quabbin   Reservoir — Liquidation   of   Towns 

Quabbin  Reservoir  Cemeteries   (Except  PWA)  :   . 

Permanent   Construction — Construction    Contracts:    . 

Permanent    Construction — Awards    by    Court    Decree — Actions 
FOR    Breach    of    Contract:      ....... 

Other  Permanent   Construction — Except   Clearing 

Other  Permanent  Construction — 1936  Clearing  Projects: 
Compensation   Payments   to   Employees   Injured   on   Work   . 
All    Other    Items 

Sub  Total  1936  Clearing  Project 

Other   Permanent   Construction — WPA   Clearing   Projects 

Other    Permanent    Construction — Reservoir    Clearing    Not    In- 
cluding Clearing  Projects: 
Total   Except  the  Following  Listed   litems   ..... 

Salaries,    Engineering    ......... 

Labor     .         .         .         .         .         .         .         . 

Compensation  Payments  to  Employees  Injured  on  Work 

Tools   and   Equipment    ......... 

Medical   and   Surgical   Services      ....... 

Automobile    Maintenance  ........ 

Labor  on  Automobiles  and  Mechanical  Equipment 

Sub     Total     Reservoir     Clearing     Not     Including     Clearing 
Projects      .......... 

Total    Quabbin    Reservoir   Permanent   Construction 

Highway  and  Public  Utility   Relocation:    ..... 

Quabbin   Reservoir  Watershed — Reforestation    Nurseries: 

Total  Except  Salaries   ......... 

Salaries,    Engineering    and    Clerical      ...... 

Sub    Total    Reforestation — Nurseries      ..... 

Quabbin      Reservoir      Watershed — Reforestation      Watershed 
Planting: 
Total  Except  the  Following  Listed  Items    ..... 

Salaries,    Engineering    and    Clerical      ...... 

Labor     ............ 

Sub   Total   Reforestation — Watershed   Planting 

Quabbin   Reservoir  Watershed — Reforestation — Fire   Stops   and 
Fire  Access  Roads  : 
Total   Except  the   Following  Listed   Items    ..... 

Salaries,    Engineering    ......... 

Labor     .         .         . 

Automobile    Maintenance       ........ 

Maintenance    of   Mechanical    Equipment        ..... 

Compensation  Payments  to  Employees   Injured  on  Work 
Medical  and   Surgical   Services     ....... 

Tools    and   Equipment    ......... 

Sub  Total  Reforestation — Fire  Stops  and.  Fire  Access  Roads 

Quabbin    Reservoir    Watershed — Fencing    of    Watershed    Prop- 
erty: 
Labor     ............ 

All   Other   Items 

Sub  Total  Fencing  of  Watershed  Property  .... 


Year  Ending         Total  to 
June  30,  1947     June  30,  1947 


$0.00 

$4,307.05 

$5,313.38 

$1,902,469.15 

$954.55 
45.16 
47.28 
37.61 

$34,385.94 

14,116.34 

5,933.56 

36,840.84 

$1,084.60 

$91,276.68 

$683.28 
$1,766.88 

$20,841.13 
$112,117.81 

•$0.00 

$365,762.32 

$0.00 

$785,363.49 

$0.00 

$22,316.54 

$0.00 

$16,458.83 

$635.73 
0.00 

$47,783.97 
1,794,652.10 

$625.73 

$1,842,436.07 

$0.00 

$8,387.76 

$0.00 

1,392.55 

30,386.06 

1,369.35 

157.18 

41.00 

224.38 

144.02 

$1,537.39' 

10,771.37 

286,066.88 

2,147.41 

1,038.04 

705.75 

502.94 

144.02 

$33,714.44 

$302,913.80 

$34,340.16 

$2,972,776.49 

$0.00 

$1,389,807.47 

$0.00 
85.00 

$126,918.75 
9,181.58 

$85.00 

$136,100.33 

$0.00 

297.38 

158.40 

$455.78 

$4,811.62 

7,751.92 

102,337.81 

$114,901.35 

$0.00 

9'2.75 

35,359.00 

7.12 

4.21 

50.14 

5.00 

7.39 

$9,088.82 

3,857.61 

99,095.26 

987.98 

4.21 

5,104.37 

1,241.55 

7.39 

$35,525.61 

$119,387.19 

$110.51 
0.00 

$4,469.41 
3,176.28 

$110.51 


$6,645.69 
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Year  Ending  Total  to 

June  30,  1947  June  30,  1947 

QUABBIN    RTESERVOIR    WATERSHED OtHER    FORESTRY    AND    HuRRICANE 

Clearing:  -..^^„^r 

Total   Except  the   Following   Listed   Items $0.00  ^n,ooi.io 

Salaries,    Engineering 7.73  2,776.76 

Labor     .         ! 1,551.00  43,754.28 

Sub    Total    Forestry $1,558.73  $53,088.79 

QuABBiN  Reservoir  Watershed — ^Patrol  Equipment:  *„„„,„„ 

Purchase   of   Automobiles,   Trucks,    etc $2,705.27  $2,705.27 

Maintenance    of    Boats 157.94  ^'°}^-^' 

All  Other   Items OlOO  3.111-96 

Sub   Total   Patrol   Equipment $2,863.21  $9,637.20 

Total    Quabbln    Reservoir    Watershed 40,598.84  439,755.55 

Total    Ouabbin   Reservoir,    not   Including   Winsor    Dam   and  *„„,„„„, 

Quabbin  Dike   (Except  PWA) $146,708.49  $19,308,478.81 

Total  Ouabbin  Reservoir,  Not  Including  Winsor  Dam 

AND   Quabbin    Dike .  $146,708.49  $21,394,530.20 

WINSOR  DAM   (EXCEPT  PWA) 

General  Overhead:  ^ 

Administration,    Commissioners'    Office *^'"1~-X„  s-::'',S™':i 

Engineering,   Headquarters    Office 4,706.73  241,177.45 

Total   General    Overhead $7,419.66  $323,564.53 

Engineering:  ^„  ..  *„„  .„.,  ,„ 

Total  Except  the  Following  Listed  Items $0.00  $93,591.42 

Salaries.    Engineering   and    Clerical ^'°?°-.5J  ^tlUlH 

Labor                               .........  44.16  by,\)iiii.i\f 

Medical' and"  Surgical  'Services 13-00  ,  ,  ^?,°-^° 

Miscellaneous    Expense    (undistributed) 62.76  14,UUd.U» 

Printing    and    Blueprinting l^-''"  ^,i:)H.i.~ 

Total    Engineering $3,223.63  $570,876.03 

Permanent  Construction — Construction  Contracts:  *,  „.„  „„^  „„ 

Completed    Contracts $0.00  $4,858,626.77 

Contract  149,  Group  A,  Hydraulic     Turbine        ....  22,641.93  22,641.93 

Contract  149,  Group  C,    E.    and    F,    Switchgear    and    Appurte-  „  „,„  .„  -.onoKoc 

nances                   ,....•••■          »  9,/&4o.oo  lA,u*u.yo 

Contract  149,  Group  D,  Transformers 0.00  3,095.28 

Contract  150,  Installation  of   above  and   Construction  of   Power 

Line  at  and  Near  Winsor  Dam 24,171.21  88.938.61 

Sub  Total  Construction   Contracts $56,061.72  $4,935,318.57 

Permanent  Construction— Except  Construction  Contracts:  *,.„„„  o-, 

Total  Except  the  Following  Listed  Items $0.00  $lo,000.31 

Miscellaneous   Expense    (undistributed) „„i-^n  ]i'loU 

Installed    Equipment 335.00  ^6,339.21 

Sub  Total  Except  Construction   Contracts    ....  $336.30  $75,047.25 

Permanent   Construction — Awards   by    Court    Decree — Defence 

Against  Action   for  Breach  of  Contract  ....  o^SnS  =  nKooQ^Qo 

Total    Permanent    Construction 5^^?J-S?  f'n^S'ofl'fs 

Total  Winsor   Dam   (Except  PWA) 67,041.21  5,953,277.88 

WINSOR  DAM    (PWA  ONLY) 

$0.00  $61,261.84 

Total   Winsor    Dam $67,041.21  $6,014,539.72 

QUABBIN  DIKE 

Total    Expenditure $0.00  $2,905,610.65 

SPECIAL  INVESTIGATIONS 

Total    Expenditure $0-00  $149,609.63 

SOUTHERN   SUDBURY  EMERGENCY   SUPPLY 

Total     Expenditure $0-00  $638,533.83 

WACHUSETT   WATERSHED   PROTECTION    AND   ELIMINATION    OF   POLLUTION 

(EXCEPT  PWA) 

General  Overhead:  a-iciK  tiftn«Q97 

Administration.    Commissioners'    Office $15-15  $16,063.87 

Engineering,    Headquarters    Office ^6.27  iS,S05.0i 

Total    General    Overhead        .         .         .-       .         •         •         •  $41-42  $59,868.89 
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Year  Ending  Total  to 

Engineering:                                                                                                           June  30,  1947  June  SO,  1947 

Total    Except    Salaries $0.00  $18,231.17 

Salaries,    Engineering 291.51  18,097.64 

Total    Engineering $291.51  $36,328.81 

Real  Estate: 

Legal  and   Expert   Expense $77.74  $388.34 

Purchases   and   Settlements 48,000.00  48,000.00 

Taxes 0.00  785.06 

Payments   under   Certificates   of   Judgment 0.00  18,234.91 

Total    Real    Estate $48,077.74  $67,408.31 

Town   of  Holden   Sewer   (WPA  Project): $0.00  $153,741.94 

Town  of  Rutland  Sewer   (WPA  Project)  : $0.00  $136,058.34 

West  Boylston  Sewer: 

Total  Except  Rent  and  Upkeep $0.00  $17,642.93 

Rent    and    Upkeep 40.00  84.65 

Total    West    Boylston    Sewer $40.00  $17,727.58 

Total    Wachusett   Watershed   Protection    and   Elimination    of 

Pollution   (Except  PWA) $48,450.67  $471,133.87 

Wachusett   Watershed   Protection    (PWA    Only)        .         .         .  $0.00  $450.95 

Total  Wachusett  Watershed  Protection        ....  $48,450.67  $471,584.82 

Weston  Aqueduct  Siphons    (PWA) 

Total     Expenditure $0.00  $336,109.80 

Hultman  Aqueduct  Supply   Section    (PWA) 

Total   Except  Real   Estate $0.00  $9,859,049.18 

Real  Estate: 

Total    Except   Taxes $0.00  $324,472.29 

Taxes 2,517.19  17,004.71 

Total    Real    Estate $2,517.19  $241,477.00 

Total   Hultman  Aqueduct,   Supply   Section    (PWA)        .          .  $2,517.19  $10,100,526.18 

HULTMAN   AQUEDUCT   SUPPLY   SECTION    (EXCEPT  PWA) 

General  Overhead: 

Administration,    Commissioners'    Office          .          .          .          .          .  $573.42  $6,270.10 

Engineering,    Headquarters    Office    .......  994.85  17,134.63 

Total    General    Overhead $1,568.37  $33,404.73 

Engineering: 

Total   Except  the   Following   Listed   Items $ — 39.35  $1,147.28 

Salaries,    Engineering   and   Clerical 6,710.16  53,346.34 

Labor 1,557.30  3,403.52 

Miscellaneous    Expense     (undistributed)         .....  3.74  24.94 

Printing    and    Blueprinting 12.46  62.34 

Stationery   and   Office   Supplies 66.68  76.16 

Automobile    Purchase 1,530.00  1,530.00 

Automobile    Maintenance 130.06  291.75 

Medical   and    Surgical    Services 17.00  26.00 

Total    Engineering $9,987.95  $58,908.33 

Permanent    Construction: $0.00  $3,108.61 

Real  Estate:    Legal  and  Expert  Expense $93.83  $98,83 

Total  Hultman  Aqueduct,  Supply  Section  (Except  PWA)   .  $11,650.05  $85,515.50 

Total  Hultman   Aqueduct,    Supply    Section    .         .         .  $14,167.24  $10,186,041.68 

Hultman  Aqueduct,  Distribution   Section    (PWA) 

Total   Except  Real   Estate $0.00  $2,768,410.82 

Real  Estate: 

Total   Except   Taxes .  $0.00  $63,445.54 

Taxes 1,346.30  8,234.75 

Total    Real    Estate $1,346.30  $70,680.29 

Total  Hultman  Aqueduct  Distribution  Section    (PWA)        .  $1,346.20  $2,839,091.11 
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HuLTMAN  Aqueduct,  Distribution   Section    (Except  PWA) 


General  Overhead: 

Administration,    Commissioners'    Oflfice 
Engineering,    Headquarters    Office 


Total    General    Overhead 


Engineering: 

Total   Except  the  Following  Listed  Items 

Salaries,    Engineering   and    Clerical 

Consultant    Expense 

Legal    Expense 

Labor     .... 

Furniture    and    Fixtures 

Engineering    Instruments 

Tools   and   Equipment   . 

Rent    and    Upkeep 

Automobile    Purchase    . 

Automobile     Maintenance 

Miscellaneous    Expense    (undistributed) 
Printing    and    Blueprinting 
Stationery  and  Office   Supplies 
Postage       .... 

Laboratory    Supplies 

Medical   and    Surgical    Services 

Medical  and   Surgical   Supplies 

Total    Engineering 

Real  Estate: 

Legal     Expense 

Printing   and    Blueprinting    . 


Total  Real  Estate 

Permanent  Construction — Construction   Contracts 

Completed     Contracts     ......... 

Contract   No.    117,    Shafts    6    and    7    of    City    Tunnel    Section   of 
Hultman    Aqueduct    .  .  . 

Sub   Total    Construction    Contracts 


Permanent  Construction — ^Except  Construction 
Total   Except   Miscellaneous   Expense   . 
Miscellaneous    Expense  .... 


Contracts: 


Sub  Total   Except   Construction  Contracts 
Total    Permanent    Construction 
Total     Hultman     Aqueduct,     Distribution     Section     (Except 
PWA) 


Total  Hultman   Aqueduct,   Distribution   Section: 


Year  Ending 

Total  to 

June  30,  1947 

June  SO,  1947 

$16,453.86 

$32,065.28 

28,546.2.5 

74,456.00 

$45,000.11 

$106,521.28 

$0.00 

$36, 888.95 

47,536.04 

196.094.02 

311.72 

1,335.05 

—2,587.72 

2,679.39 

4,583.20 

7,646.00 

86.90 

182.39 

944.39 

972.72 

497.63 

646.16 

843.30 

1,925.61 

913.40 

913.40 

1,290.53 

3,567.47 

895.43 

2,048.76 

162.53 

575.09 

340.55 

841.72 

70.00 

189.44 

10.66 

123.63 

1.00 

20.50 

250.87 

304.56 

$56,150.43 

$251,687.65 

$3,957.55 

$3,957.55 

33.28 

33.28 

$3,990.83 

$3,990.83 

$0.00 


300,020.08 
$300,030.08 


$0.00 
94.37 

$94.37 
$300,114.45 

$405,255.82 

$406,603.02 


$606.90 

300,020.08 
$300,636.98 

$3,294.83 
94.37 

$3,389.20 
$304,016.18 

$666,315.94 

;3,. 505, 307. 05 


SPOT   POND   BY-PASS   AND   IMPROVEMENTS   TO    PUMPING   STATION    (PWA) 
Total    Expenditure $0.00  $218,798. 

Enlarging  Fells  High  Level  Distributing  Reservoir   (PWA) 

Total    Expenditure $0.00 

Deferred  Charges  to  Maintenance — 1946  Deficiency 


$0.00 


$175,444. 
$5,340. 


SUMMARY 
Water  Supply  Construction  Fund 
1926,    Chap- 


Total   authorized  under   Chapter   111    and   375,   Acts   of 
ter  331,  Acts  of  1937  and  Chapter  515.  Acts  of  1946     . 

Amount   reverted   from  authorization  under  said  Chapter   111 

Received  from  City  of  Worcester  under  said  Chapter 
375 


$75,900,000.00 

261,466.17    $75,638,533. 


83 


$1,000,000.00 
1,098,953.78 
32,365,000.00* 
36,385,000.00 
14,789,581.05 


Income    Credited   to    Construction    Fund 
Serial   Bonds  issued   and   matured 
Serial   Bonds  outstanding  June   30,   1947    . 
Balance  of   Authorization   available   for  issue 

$75,638,533.83 
Contributions  by   Federal   Government   from    PWA   Funds 

Total    Construction    Fund     ......... 

*Not  Including  Maturities  of  July  1,  1947  amounting  to  $1,097,000.00. 


.00       $7,073,003.78 
$82,711,537.61 
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EXPENDITURES 

Southern    Sudbury    Emergency    Supply  ..... 

Ware  and  Swift  Supply   (Including  Portion  under  PWA)  : 

Ware    Supply,    including    Wachusett-Coldbrook    Tunnel     Section 
o<£    Quabbin    Aqueduct      ........ 

Coldbrook-Swift   Tunnel    Section  of   Quabbin   Aqueduct 
Quabbin     Reservoir        ......... 

Winsor     Dam         .......... 

Quabbin    Dike        .......... 

Special    Investigations      ......... 

Wachusett    Watershed    Protection    and    Elimination    of    Pol- 
lution  (Including  both  PWA  and  WPA  Projects)   . 

Hultman    Aqueduct    and    Other    Works    (Including    Portion 
Under  PWA): 

Weston   Aqueduct    Siphons    ........ 

Hultman    Aqueduct,    Supply    Section    ...... 

Hultman    Aqueduct,    Distribution    Section    .         _ : 

Spot  Pond  'By-Pass  and  Improvements  to  Pumping  Station 

Enlarging  Fells  High-Level   Distributing  Reservoir 

Deferred  Chakges  to  Maintenance — 1946  Deficiency  . 

Total    Expenditures         ........ 

RECEIPTS 

Receipts   from   Sales    .......... 

Receipts   from   Rents    .......... 

All    Other    Receipts 

Total    Receipts,    Construction   Fund      ..... 


Year  Ending 
June  30,  1947 


Total  to 
June  30,  1947 


$0.00  $638,583.83 

$65,587.80  $15,313,079.44 

0.00  5,422,684.86 

146,708.49  21,394,530.80 

67,041.21  6,014,539.72 

0.00  3,905,610.65 

$0.00  $149,609.63 

$48,450.67  $471,584.82 


$0.00 

14,167.24 

406,602.02 

0.00 

0.00 

0.00' 


$336,169.80 

10,186,041.68 

3,505,307.05 

218,798.74 

175,444.61 

5,340.67 


$748,556.83    $66,737,875.70 


$2,893.20 

8,256.77 

110.30 


$496,444.40 
475,746.97 
154,420.33 


$6,260.27      $1,136,611.69 


DISTRIBUTION  OF  RECEIPTS 


Credited  to  Annual  Water  Assessments  as  Follows: 
To  1938  Assessment,  Rents  and  Sales 
To  1929  Assessment,  Rents  and  Sales 
To  Assessments  1937  to   Date,   Interest 

Credited  to   Construction   Fund   .... 

Total    Receipts,    Construction    Accounts 


$3,033.03 

24,343.77 

283.11 


$0.00 
6,860.27 


$87,658.91 
1,098,953.78 


3,360.87       $1,186,611.69 


EXPENDITURES   AND   DISBURSEMENTS   FOR  THE   FISCAL   YEAR  BY  THE   METRO- 
POLITAN DISTRICT  WATER  SUPPLY  COMMISSION  FROM  MAINTENANCE  FUNDS 

General  Overhead: 

Adrninistration,    Commissioner's   Office — Clerical    Salaries      .....  $5,464.95 

Engineering,   Headquarters    Office — Clerical    Salaries     ......  798.34 

Total  General   Overhead $6,858.39 

Ware  Supply  and  Quabbin  Aqueduct 

Maintenance  and  Operation  of  Water  Supply  Works: 

Salaries,   Engineering   and   Clerical         .........  $7,506.03 

Labor 13,941.38 

Supplies 386.34 

Automobile    Maintenance 1,024.19 

Installed    Equipment 30.52 

Engineering    Instruments        ...........  5.94 

Tools   and   Other   Mechanical   Equipment        ........  157.99 

Rent  and  Upkeep            . 1,903.96 

Miscellaneous    Expense    (undistributed)          ...          .          .          .          .          .          .  72.33 

Printing    and    Blueprinting          ..........  17.64 

Stationery  and   Office   Sunplies            .........  57.58 

Postage       .         .         .       ' 13.70 

Medical   and   Surgical    Supplies      ..........  10.00 

Medical   and   Surgical   Services     ..........  18.50 

Sub  Total  Maintenance  and  Operation  of  Water  Supply  Works  .         .         .  $24,189.89 
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Year  Ending  Total  to 

Maintenance  of  Watershed:                                                                            June  30,  1947  June  30,  1947 

Salaries,    Engineering   and    Clerical $5,911.24 

Labor 16,370.71 

Automobile    Maintenance 1,311.68 

Tools    and    Other    Mechanical    Equipment 140.13 

Rent    and    Upkeep 15.50 

Miscellaneous    Expense    (undistributed)          ........  11.00 

Printing   and    Blueprinting 10.60 

Stationery    and   Office   Supplies           .........  36.36 

Postage 13.60 

Medical    and    Surgical    Services      ..........  43.85 

Medical   and   Surgical    Supplies      ..........  18.43 


Sub  Total   Maintenance  of   Watershed $23,872.50 

Guarding  and  Fire  Protection: 

Police    Protection — Labor $198.00 

Fire    Protection — Labor 32.10 

Automobile    Maintenance    ...........  2.47 

Supplies 107.10 


Sub  Total   Guarding  and   Fire  Protection $329.67 

Maintenance  and  Operation  of  Rutland-Holden  Sewer: 

Salaries,    Engineering-  ............  $56.43 

Labor      ..... 1,052.68 

Use  of  City  of  Worcester  Sewerage  System        .......  962.05 


Sub  Total  Maintenance  of  Rutland-Holden   Sewer $3,071.16 

Total  Ware  Supply  and  Quabbin  Aqueduct $50,413.22 


Quabbin  Reservoir 

Maintenance  and  Operation  of  Water  Supply  Works: 

Salaries,   Engineering   and   Clerical $20,647.87 

Labor 22,939,27 

Supplies           ..............  1,376.54 

Automobile    Maintenance 1,748.27 

Installed    Equipment      ............  343.16 

Tools   and   Other   Mechanical   Equipment 382.79 

Rent   and   Upkeep 6,332.09 

Miscellaneous    Expense  _  (undistributed)          ........  273.51 

Printing    and    Blueprinting          ..........  18.80 

Stationery   and    Office    Supplies 120.59 

Postage 22.70 

Medical  and  Surgical  Services 8.00 

Medical   and    Surgical    Supplies      . 8.38 


Sub  Total  Maintenance  and  Operation  of  Water  Supply  Works  .          .          .  $54,221.87 

Maintenance  of  Reservoir  and  Watershed: 

Salaries,    Engineering   and    Clerical        .........  $4,488.66 

Labor 22,667.67 

Supplies 66.33 

Automobile    Maintenance         ...........  2,191.49 

Boats  and  Other  Floating  Equipment  .........  153.97 

Tools   and  Other  Mechanical   Equipment        ........  311.47 

Miscellaneous   Expense  _  (undistributed)           ........  817.18 

Printing   and    Blueprinting          ..........  5.63 

Stationery    and    Office    Supplies          .........  24.97 

Postage 13.50 

Medical   and   Surgical   Services     ..........  20.00 

Medical  and   Surgical   Supplies 21.27 


Sub  Total  Maintenance  of  Reservoir  and  Watershed $30,281.09 

Guarding  and  Fire  Protection  : 

Police  Protection: 

Labor $299i.21 

Automobile  Maintenance -460.72 

Fire  Protection : 

Salaries,    Engineering   and    Clerical    .........  71.45 

Labor 530.33 

Fire    Equipment 372.16 

Automobile    Maintenance    ...........  12.03 

Rent    and    Upkeep           .          ._      _ 38.30 

Miscellaneous    Expense    (undistributed)          ........  43.94 


Sub   Total   Guarding  and  Fire  Protection $885.60 


P.D.  147  27 

Year  Ending  Total  to 

Maintenance  and  Operation  of  Quabbin  Park  Cemetery:                   June  30,  1947  June  30,  1947 

Salaries,    Engineering   and    Clerical        .........  $3,093.34 

Labor 11,363.58 

Supplies 509.34 

Automobile    Maintenance        ...........  99.10 

Tools  and   Other   Mechanical   Equipment        ........  468.15 

Rent  and  Upkeep 62.83 


Sub  Total  Maintenance  of  Quabbin  Park   Cemetery       .....  $15,595.74 

Total    Maintenance — Quabbin    Reservoir        .         .• $100,984.30 

HuLTMAN  Aqueduct — Supply  Section 

Salaries,  Engineering  and  Clerical $9,922.56 

Labor 9,771.60 

Supplies 43.29 

Automobile   Maintenance 568.88 

Tools   and   Other   Mechanical    Equipment      .........  165.16 

Miscellaneous    Expense    (undistributed)        .........  8.45 

Printing    and    Blueprinting    ...........  11.00 

Stationery   and    Office    Supplies      ..........  9.41 

Rent  and  Upkeep 330.63 

Medical  and   Surgical   Supplies    ...........  S.68 

Total  Maintenance  of  Hultman  Aqueduct,   Supply  Section           .         .         .  $30,834.66 

Hultman  Aqueduct — Distribution  Section 

Salaries,   Engineering  and   Clerical        .          .          .          .          .          .          .          .          .          . .  $13,497.54 

Labor              .         .         .         .         , 27,695.35 

Supplies 382.69 

Automobile     Maintenance       . 1,007.18 

Tools  and  Other  Mechanical  Equipment       .........  424.67 

Installed     Equipment     .............  58.36 

Engineering    Instruments      ............  15.49 

Rent    and    Upkeep 2,409.07 

Miscellaneous    Expense    (undistributed)         .........  297.87 

Stationery    and    Office    Supplies    .          .  '        .          .          .          .          .          .          .          .  69.25 

Postage 6.00 

Medical    and    Surgical    Services    .         .         .    "     .         .         .         .         .         .         .         .  62.50 


Total  Maintenance  of  Hultman  Aqueduct,  Districution   Section  .         .         .  $45,925.97 

SUMMARY 

Water  Supply  Maintenance   Funds 

Expenditures 

General    Overhead $6,258.89i 

Ware   Supply  and,  Quabbin   Aqueduct     . 50,413.22 

Quabbin   Reservoir 100,984.30 

Hultman  Aqueduct,   Supply   Section 20,834.66 

Hultman  Aqueduct,  Distribution  Section 45,925.97 

1946  Liabilities 327.09 

1947  Liabilities 934.59 


Total    Expenditures $225,678.13 


Receipts 

Receipts    from    Rents $1,630.00 

Quabbin  Park  Cemetery: 

Receipts  from  Sale  of  Lots 70.00 

Interment  and  Foundation  Fees,   etc.   . 372.20 

Miscellaneous    (reimbursements   for    Sewage    Disposal) 1,193.65 

Total   Cash   Receipts $3,265.85 
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FINANCIAL   STATEMENT   OF   THE   METROPOLITAN   DISTRICT 

WATER  SUPPLY  COMMISSION 

AS  ENLARGED   BY   CHAPTER  705  OF  THE  ACTS   OF   1945 

EXPENDITURES    AND    DISBURSEMENTS    FOR   THE   FISCAL   YEAR   AND    TOTAL 

DATE  ON   ACCOUNT   OF   METROPOLITAN    SEWAGE   DISPOSAL 


TO 


Sewage  Disposal  Fund 

Total  Appropriated  under  Chapter  512,  Acts  of  1939,  Chapter  720, 
Acts  of  1941,  Chapter  705,  Acts  of  1945,  and  Chapter  446,  Acts 
of  1946,  from  Total  of  $15,000,000.00   authorized   .... 

Serial    Bonds   issued   and   matured $119,000.00 

Serial    Bonds   outstanding   June    SO,    1947 1,481,000.00 

Balance  of  Appropriation  available  for  Issue       .....  4,506,167.96 

$6,106,167.96 

Expenditures  by  Metropolitan  District  Commission  (1940-1941) 

Contract   for   Borings   .          .          .          .          .          .          .          .          .          .  $36,291.61 

Preliminary   Report   of    Consulting   Engineers      .....  147,303.81 

Miscellaneous        ...........  143.85 

Net   Sewage  Disposal   Fund  Available         ......... 


,289,907.28 


,106,157.96 


EXPENDITURES 

Nut  Island  Sewage  Treatment  Plant 

General  Overhead: 

Administration,    Commissioners'    Office  ..... 

Engineering,    Headquarters    Office         ...... 

Total    General    Overhead        ....... 

Engineering  (Field)  : 

Salaries,    Engineering    and    Clerical       .  ■        .  .  .  ,       . 

Consultant    Expense       ......... 

Legal    Expense       .......... 

Labor     ............ 

Engineering    (Instruments      ........ 

Tools   and   Equipment   ......... 

Laboratory   Equipment  ........ 

Furniture    and    Fixtures        ........ 

Rent    and    Upkeep  ......... 

Automobile   Maintenance        ........ 

Maintenance   of    Mechanical    Equipment        ..... 

Rental    of    Equipment    ......... 

Maintenance  of  Boats   ......... 

Installed    Equipment     ......... 

Boats,    Seaplanes,    etc.    ......... 

Diver — Sludge    Disposal    Line        .  .  .  ^         .  .  . 

■Miscellaneous    Expense  ^  (undistributed)         ..... 

Printing    and    Blueprinting        ....... 

Stationery  and  Office  Supplies  ...... 

Postage       ........... 

Laboratory    Supplies  ........ 

Medical    and    Surgical    Services    ....... 

Medical    and    Surgical    Supplies    ....... 

Compensation  to   Labor   for   Injuries     ...... 

Total    Engineering  ......... 

Real  Estate: 

Legal    Expense      .......... 

Purchase    of    Real    Estate      ........ 

Total    Real    Estate 

Permanent  Construction — Construction   Contracts: 

Contract   No.    136,   Earthwork   Excavation   and   Fill   at   and  near 

Nut  Island,   Quincy  ......... 

Contract    No.    137,    Construction    of    Main    Bldg.,    Substructure, 

Sedimentation    Tanks,     etc.         ....... 

Contract   No.    138,    Soundings    for   Location    of    Sludge    Disposal 

Line    Nut    Island,    Quincy        ....... 

Contract  'No.    139,    Constructing   12"    Sludge   Line 

Contract  No.   144  A  &  B,  Cranes  and  Hoists       .... 

Contract  No.   147,  Resurfacing  Sea  and  Island  Avenues,  Quincy 

Sub   Total    Construction    Contracts  ..... 


Year  Ending         Total  to 
June  30,  1947     June  30,  19 


$21,294.67 
132,651.26 


$83, 640.15 

276.43 

0.00 

7,404.20 

277.28 

27.39 

490,58 

13.43 

1,170.58 

1,236.67 

45.01 

0.00 

36.10 

4,173.34 

4.76 

549.00 

932.90 

1,100.57 

382.48 

20.46 

238.40 

59.50 

24.65 

0.00 


$36,203.73 
350,933.53 


$153,945.93  $387,137.26 


$194,305.24 

698.39 

1,355.40 

14,835.25 

716.41 

155.07 

1,637.27 

112.14 

1,734.73 

3,810.89 

115.84 

150.00 

36.10 

4,173.34 

4.76 

549.00 

2,197.38 

1,798.23 

679'.45 

81.14 

653.95 

283.32 

67.11 

71.36 


$102,103.88 

$230,221.77 

$570.32 
1,300.00 

$1,272.87 
1,300.00 

$1,870.32 

$2,572.87 

$132,784.16 

$408,865.24 

819,801.48 

319,801.48 

0.00 

165,452.90 

4,613.71 

16,456.67 

15,488.95 

165,452.96 

4,613.71 

16,456.67 

$639,108.98 


$930,679.01 
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Permanent  Construction — Except  Construction   Contracts: 

Miscellaneous    Expense    (undistributed)  .... 

Sub    Total    Except    Construction    Contracts    . 

Total    Permanent    Construction      ..... 

Total  Nut  Island  Sewage  Treatment  Plant  . 


Year  Ending 
June  30,  1947 

$477.54 

$477.54 
$639,586.52 
$897,506.65 


Total  to 
June  30,  1947 

$477.54 

$477.54 

$931,156.55 

$1,551,088.45 


Charles   River   Basin,    Storm    Overflow    Sewer,    South    Side 

General  Overhead: 

Engineering,    Headquarters    Office $809.89              $4,772.57 

Engineering  (Field)  : 

Salaries,   Engineering   and   Clerical $144.09              $1,681.32 

Labor 36.55                      36.55 

Miscellaneous    Expense           ........  5.49                        5.49 

Total    Engineering $186.13              $1,723.36 

Total    Charles    River    Basin,    Storm    Overflow    Sewer, 

South     Side $996.02             $6,495.93 


Charles  River  Basin,   Storm   Overflow   Sewer,   North   Side 

General  Overhead 

Engineering,   Headquarters   Office $66. 51              $2,217.42 

Engineering  (Field) : 

Salaries,    Engineering   and    Clerical $537.52              $1,900.22 

Installed    Equipment 39.75                    89.75 

Total     Engineering $577.27              $1,939.97 

Total    Charles   River    Basin,    Storm    Overflow    Sewer, 

North    Side $643.78             $4,157.39 


Alewife  Brook   Storm   Overflow   Sewer 

General  Overhead:   ' 

Engineering.    Headquarters    Office  ..... 

Engineering  (Field) : 

Salaries,    Engineering   and    Clerical        ..... 

Labor     ........... 

Automobile    Maintenance        ....... 

Medical   and   Surgical    Services      .... 

Miscellaneous    Expense  ....... 

Total     Engineering  ....... 

Total  Alewife   Brook   Storm    Overflow    Sewer 


$9,596.08 

$33,866.39 

5,052.40 

606.94 

10.00 

5.6.) 

$11,189.40 

$36,089.41 

5,263.00 

633.87 

10.00 

5.65 

$38,541.38 
$48,137.46 

$42,001.93 
$53,191.33 

North  Metropolitan  Relief  Sewer 

General  Overhead: 

Engineering,    Headquarters    Office  ...... 


$553.77 


$553.77 


Deer  Island   Sewage  Treatment 


General  Overhead: 

Engineering,   Headquarters    Office 


$308.15 


$308.15 


SUMMARY 

Nut  Island  Sewage  Treatment  Plant  ..... 
Charles  River  Basin,  Storm  Overflow  Sewer,  South  Side  . 
Charles  River  Basin,  Storm  Overflow  Sewer,  North  Side 
Alewife  Brook  Storm  Overflow  Sewer  .... 
North  Metropolitan  Relief  Sewer  ..... 
Deer   Island    Sewage   Treatment     .         . 


Total   Expenditures 


$897,506.65 
$996.02 
$643.78 
$48,137.46 
$553.77 
$308.15 


$1,551,088.45 

$6,495.93 

$4,157.39 

$53,191.33 

$553.77 

$308.15 


$948,145.83       $1,615,795.02 


The  principal  financial  items  of  this   report  are  in  agreement  with  the  Comptroller's  Books. 
Date:  February  4,  1948 
Checked  by:  Joseph  A.  Prenney. 

Ralph  E.  Houghton, 

Acting  Comptroller. 
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2BS0O 

/,/40 

ZSSOO 

ZO 

Dri^  pocking 

Cu.Yd. 

100 

10  a 

1,000 

100         II  oo 

1  ,IOO 

100 

10.00 

l.OOO 

100 

16  BO 

7,680 

100 

zooo 

Z.OOO 

/OO 

izoo 

/,zoo 

40 

40  00 

/,600 

40 

/OOO 

40a 

60 

10  00 

600 

it 

Drilling  holes  in  rock  or  masonry 

Linf^t 

ZOO 

?u 

406 

zoo         IZC 

240. 

Zoo 

IOC 

Boo 

zoo 

/4(t,         280 

lesi      840 

ZOO 

3  00 

600 

ZOO 

/so 

300 

/OO 

epo 

/.OO 

100 

^2 

Steelpipe  for  grouttny 

Lin.  ft 

500 

/SL 

7S0 

SOO            90 

4S0 

SOO 

Z/>0 

IfiOO 

SOO 

SOO 

6.00 

3.000 

500 

ZSO 

7,250 

ZSO 

3  00 

750 

zso 

2  00 

SOO 

250 

200 

SOO. 

Sand  for  grout  and  for  protectii/e  covering   of  cement 

' 

mortar 

CuYd 

lOO 

J  SO 

3S0 

I00\          ^00 

400 

fOO 

5  00 

SOO 

too 

seo 

sto 

700 

4  00 

400 

leo 

3  00 

300 

SO 

S  00 

ZSO 

so 

S  00 

250 

SO 

SOO 

zso 

^4 

Mining  and  placing  grout 

Cu.Yd 

140 

^oa 

^JBOC 

/40 .       Z350 

3,Z90 

140 

so.oo 

7.000 

140 

3920 

s,isa 

HO 

ZSOO 

3  SOO 

/40 

so  00 

7,000 

60 

/OO.OO 

6.000 

60 

5000 

3.000 

BO 

sooo 

4,000. 

Protective   coating  of  cement  mortar 

CuYd 

2C 

isoc 

3O0 

ZO        18  00 

360 

zc 

ZOOl 

4O0 

ZO 

S61I6 

7J20 

ZO 

saoo 

/.OOO 

ZO 

60.00 

1,200 

/O 

ZOO  00 

z.ooo 

10 

2000 

zoc 

10 

ZOO 

16 

A^iscel/aneoos  lumber 

M  B  M 

5 

dOOOO 

1,000 

5'     30OO0 

1.500 

s 

e7ooa 

/  350 

s 

16800 

84a 

s 

40000 

e.ooa 

S 

zsaoo 

I.ZSO 

z 

400  00 

BOO 

2 

Z7000 

540 

3 

27000 

810 

cV 

Fencing. 

Linl=t. 

1300 

ZX 

4,Z7S 

I.30O        Z  fO 

4,540 

1.9X1 

Z7S 

5J25 

/J900 

336 

6,384 

/J300 

3  00 

S,700 

/900 

400 

7,600 

900 

Z75 

2,47S 

900 

ZSO 

Z,ZSO 

/,00c 

300 

Locker  house  at  Shaft  € 

LumpS 

S.ooaoo 

S,000 

,1750000 

17,500 

6,00000 

6,000 

3.9ZO  OO, 
iSZOM 

3J9ZC 

e.ooaoo 

6,000 

5.00000 

S.OOO 

5.00000 

S.OOO 

(,000  00 

6,000 

«» 

Locker  house  at  Shaft    7 

Lumps 

S.ooooo 

S,000 

zaooaoo 

\3,Z0O.00 

ZOOOO 

6.00000 

6,000 

3,9Za 

6,00000 

6,000 

5,000.00 

S.OOO 

6,00000 

30 

Cleaning    up. 

lumpS 

SJXOOO 

S.ooo 

3J00 

4Soaoo 

4,500 

r,6oaoo 

S,600 

5,00000 

s,ooo 

15,000.00 

IS,  000 

5.00000 

5,000 

1,000,00 

Z,006 

150000 

£,500 

Subtotals    f Items ItoSOmc) 

_____ 

snjssa 

iss.ieoM 

e4j.885oi 

73436201. 

___^ 

y/aeooa 

ISi/SOM 

Z77,36StXI 

2362600 

m650.X 

Totals 

s^^ 

saess 

S60.  711 60 

b50.3Z3Ss\ 

74S,4/9.IZ 

770306001 

e/a  73/2S 

Z8/.SZS47{ 

299,22261 

35I,/Z650 

Ace     50.576 

Bid  Security  ;; ;:?"/.', V,  ';;/'"„  c™^. 

BB 

26/^6  43 

as           3e.03ss8 

CC 

SS.OOOOO 

BB 

37500.00 

B.B 

60  000  00 

BB 

40.S36S6 

BB 

/4,076Z7 

\C.C      rsee  0//CJ 

CC      rSeeo//CJ 

Canfroct  a>^tx:/f(f  Ji/OVL^  6^  (346                            Tabulaffi 

Cenrroct  etecured Nav..25,  ^4jS                    Checked 

i  bi,_L 

fS_ 

Afrernatc    A    /j   for     5haft  6  cn/i^ 

—  Alternote  B  /j  for   Shaft  7  on/y 

—  Atrernote    C   is  for    Shaft   6  and  Shaft  7 

Should  be  £80 

File     Cor. 

-r    117     33JX 

An  informal  bid  on  alternate  3  of  cost  plus 
and  on  alternate  C  of  cost  plus  ^0  %  was  also 

zoy. 

submitted. 

CANVASS    OF  BIDS    TOR    CONTRACT    139    -- 

—     OPENED       OCTI6J946        1 

COMMONWEALTH  OF  MASSACHUSETTS 

•    © 

@        !        ® 

(^              1 

METR.  DISTR  WATEf?  SUPPLY  COMMISSION 

Bay    State 

George  Af-Brgne  \Merri1tChapman  V  Bqrletta  Co.  \ 

A5  ENLAf?eEO 

Dredging  and 

£34  Washington  *4~5catt  Corp. 

10  Whipple  Ave\ 

■ 

Contracting  Co 

St     Boston        £3d  Pequot  Ave  Poslihdofe,           1 

CONTRACT  139 

6d  Condor  St 

Mass                   A/ew  London, 

Moss. 

rOR  CONSTRUCTING  A  12 -INCH  SLUDGE  DISPOSAL    LINE  FROM 

!  Conn- 

NUT  ISLAND  TO  PRESIDENT  ROADS  INTHE  TOWN  OF  HULL 

AND  THE  CITIES  OF  OUINCY  AND  BOSTON,  AND   OUTFALL 

DIFFU5ER5  IN  THE  TOWN  OF  HULL,  MASSACHUSETTS. 

DESCRIPTION 

UNIT      jOUANTITr 

Price     Amount 
5.50    43^500 

Pbice 
400 

Amount 

Price     Amount! 

Price 

Amount 

/ 

£Qrlli  excavation    oboi/e   £1  lOO- 

Cu  Yd       9,000 

36,000 

8.06      72,000 

2.00 

16,000 

^ 

forlh  cycovallon  bplweeri  El  80  f  100 

Cu.Yd\     d.SOO 

645   \d1j5lO 

9  00     34.200 

3.15     ll,970 

zoo 

7,600 

3 

Earth  exca\/alion  below  fl  SO 

Co-  Yd  \  I0,000 

515    \  51,500 

S  00     90,000 

580     58,000 

£.00 

20,000 

4 

RocM  eycavallon  oboi/e  fl  lOO 

Cu  Yd   1        600 

dooo    id,ooo 

15  00        3,000 

10.00     6,000 

IS.OO 

9,000 

5 

ffoc/<  excavationbelMeen £1 80-^100 

Cu-  Yd          £00^ 

^3000      6j000 

2500      5,000 

45.00       9,000 

3000 

6,000 

6 

/?ocA  excovafion  belOM  £1  BO. 

Cu  Yd   1        '^OO 

lO.OO    1   4,0O0 

35  00      14,000 

52.00     20,800 

so.  00 

£0.000 

7 

fief  ill  and  emdonMmenf  above  £1  lOO 

Cu-Yd  \     3,000 

50  j  4,500 

2  00   \  18,000 

£.50     2a,500 

7S 

l,7SD 

8  \/?ef///onc/  embanMmenf  between  ElBO'lOD 

Cu  Yd  \  3,eoo 

aso    9,500 

200   '    7,G00 

3.15     11,370 

75- 

£,850 

3\/?efil/  below  f/eo. 

Cu-Yd 

lO^OOO 

£37 

dj,  700 

2.00   \  20.000 

3-15     31,500 

-7S 

7,500 

/O 

P/-€por-in(j    trench  boltom 

Lin  Ft 

eijOoo 

l-OO 

£1,000 

1.00  \  21,000 

t.72     36,120 

1-00 

21,000 

II 

Crushed  stone  and  screened  gravel 

Cu.  Yd 

300 

lO-OO 

3,000 

1.00     2,100 

8.06       2,400 

1000 

3,000 
4^500 

Id 

Piprop- 

Cu  Yd 

4S0 

800 

3,eoo 

ISM  \    ^,750 

12.00    \   5,400 

10  oc 

13 

/xirn/shing  and  laying  cast  iron  pipe 
and  f/'ltfn^  above  cl.  100 

1 

Lin-  Ft 

7j500 

I7.SO 

I3ljd50 

7.  SO 

56^50 

ISOO   \ll2,500 

2500 

187,500 

14 

Furnishing  and  laying  cost  iron  pipe. 

and  fittings  below  £/■  ZOO. 

Lin  Ft 

I3j&00 

8.80 

ldl,440 

13.00 

162,200 

17.00    234,600 

4500 

621,000 
lf,500 

16 

Creosoted  -timber  piles. 

Lin-  Ft 

2j,500 

3.00 

7j5O0 

3.00 

7,SO0 

4.00      10^000 

■700 

lb 

Creosoled  timber  sills,  caps    and  bracing 

M  BM\          10 

696  OO 

6,960 

300.00 

3,000 

1^100.00    1 1^000 

60000 

6,000 

17 

Miscellaneous    lumber. 

M-B.M-,          10 

■WO  00 

4,000 

300.00 

3,000 

40000     4,000 

40000 

4,000 

18 

fPelnforced  concrete- 

Cu  Yd  :        140 

80.00 

lljdOO 

100.00 

14,000 

eaoo    11,200 

eaoo 

8/fOO 

/3 

Miscellaneous  p/cfin  concrete. 

Cu-  Yd  ,        l^0 

75.00 

9jOOO 

100-00 

12,000 

8000      9,600 

5500 

6,600 

20 

Reinforcing  steel. 

Pound    tSjOOO 

£0 

JjOOO 

-15 

£,250 

13        1,950 

20 

3,000 

Portland   cement 

3bl.            -400 

6-00 

d/fOO 

600 

2,400 

4.00       1,600 

5-00 

2,000 

Zd 

Miscellaneous   steal  and  iron 

Pound     Z,,500 

too 

£jSOO 

1.00 

2,500 

££.        550 

1.06 

2,500 

di 

Furnishing  and  setting  gate  valves 

Lump3[ 

and  air  valves- 

4,0OO 

3,500 

■4,33* 

2j500 

d4 

Construction  of  air  valves  and  access 
Ctlambers   in  addition  to  other  items. 

lump  3- 

lljOOO 

2,500 

£,000 

1,500 

as 

Caring  for  and  reloging  existing  sewer, 
water  and  cable  lines  plus   other   i terns. 

LumpS 

6,400 

3,000 

6,000 

2,000 

d6 

Furnishing  and  placing  special  outlet 

at  President  floods. 

Lu/npS 

7,000 

19,000 

3,720 

6,000 

^7 

Furnishing  and  placing    outfat/  diffusen 

LumpS 

£8,000 

35,000 

15,000 

is,ooo 

dd 

C leaning  up. 

LumpS. 

1,000 

2j500 

6,000 

2,500 

5ub- Totals  t/rems  1  rodO  inci) 

563,460 

6342S0 

7£f  714 

1,034,200 

23 

Furnishina  Performonce   Qond. 

6.264.06 

6,94250 

I0,8£5-7I 

ia-34£-00 

Totals 

S7S,7240e 

701 192  so 

73£j539VI 

^~     1^04^,54200 

a  ^    c„„        .            BB  imoiCATes   am  Bono 

aid   oecunrg         cc    nvoic/tres   ceivnrieo   cn£cr 

as.    30.000.00 

B.B    40,00000 

C-C  SO, 000.00 

BB    75.000.00 

^Confnct  oi^/arded  Oct  ISjatS                   Tabula  led  by  s^i^ZP_ 

Contmct  execciled &lQyA.J94e^              Checked  Ay  ^liO"_  _ 

-- 

File     Cont  133  -  5.?4Ni 

Ace  50,89^ 

CANVA55  or  BID5  FDR  CONTRACT  146  -  OPENJED   APRIL  29.    1947                                                                                                                                    1 

COMMDNWEALFH  OF  MAS5AC1JU5ETT5 

METR.D/SrR  WATER  SUPPLV  COMMI55ION 

CA5  ENLARGEOJ 

CONTRACT   KJQ  146 

SLUDGE  OIGESrtOMTANM  OF TWE  NUT  I5LAND  SCWAGETDEaTMtW 

-k    © 

61  Bridge  St 
Newton  Mass 

ei  Drid^e  St 
^ctvfon .  Mass 

Ca/e/nan  3ros.  Gfi 
40  Central  5t 
Boston  Mass 

@ 
Beritcr^ooreCotn 
^  fi/ewburySt 
Boston.  Halt 

® 

SVolpo  (Co 
150  Congnsss  St 
Boston,  t/ass 

@                            @ 
Coleman  Rroi  Gx}Jf7  Sinffars/ta  0> 
40  Central  5t          IS  SSjJ  51 
Boston  Mass        Soslon  t^ass. 

@ 
John  Bowen  Co 
IZ9  J\/ewbury  5t, 
Boston,  Mass 

© 
aerke  Moore  Coir, 
e^ewburjj  St 

@ 
3  Volpe  (  Co 
150  Congress  St 
Boston.  Mass 

© 
J  fISinaarellaCo. 
l5B4u!l. 
Boston  Mass 

@ 
y.  Blrtkfta  Co 
10  hltiipple  fffe, 
Rosllndale  Mass 

i/J) 
Jot)n  3o»enCo 
Bcifon  Mass 

@ 
WA/  Worttiinyfm 
739  tJe^portllye 
OuiNCy  t4ass 

@                           @ 
1  y  Oarletta  Ca    tldrinucci  BiOS^ 
to  Wh,ppte  Ac  51  Cej/lon  5t 
t?oilindale  Afew  Pon^hesterMasr 

ALTCnt*TlvE 

Ai-tcrnativeA 

Altcrnativc  B 

Alternative  A 

ALTtONATIVE   B 

Altebnat.^e  B 

Alternative  B 

Alternative  A 

Alteowative  a 

Alternative  A 

Altermat.vE  B 

AlTEC'JATIVE    B 

Alternative  A 

Alternative  B 

Alternative  A 

M^ 

DE:,CR,r>T,oN 

UN.r 

A 

B 

Phkl 

AMOUNT 

Poicc 

A»ou,.r 

Pnicc 

Amount 

Piiici: 

AMOUNT 

Paice 

Amount 

PaicE 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Price 

Amount 

Pa.cc 

Amount 

Price 

AMOUNT 

Price   '  AMOi^NT 

Price 

amount 

Price 

Amount 

Price    Amount 

Z 

5 

Refill  and  embankmen/ 
Crushed  stone  and  screened ff  ravel 
Concr-fffe  ir>  ^undafions  and  Floors 
Concref-e  In    Sidet^al/s 

Co.   Yd 

Cu.  Yd 
Cu  rd 

3.5C0 
1.500 

z.too 

3  too 

2.500 
1. 500 

1.700 

400 
SOO 

IQl.600 

4  00 
4500 

10.000 

76.5  00 
67,500 

150 
500 

igoo 

39  iO 

5150 
350  0 

nitoo 

500 
6900 

103.500 

500 
4S0O 

7500 

tooo 

3I.6O0 
7Z000 

100 
500 

zoot 

7000 

3750 
t.SOO 
1000 

105000 

J  00 
39ti 

46750 
IZ5.600 

4  41 

5  00 
19  00 
4Z0a 

i.OOO 
41,300 
134400 

5  01 
100 
400 
Z500 
4000 

izd.ooo 

301 
3501 

ssoi 

10,500 
10.500 
1,000 
77,000 
1  IZ,000 

175 

3  00 
Z3  75 
3000 

3.1  Z  5 

60  0 

40.3  75 

4t5L 

8750 
3  50  0 

93.50  0 
13  6.00  0 

44q    11,000 
tiii.      i.OOO 
500.      1.0  00 
I9.0&    3t.300 
Beot>,:3Z,0O0 

360C 

J5,000 

600 
79.Z00 

2  51 

4H 
59a 
5901 

|S?50 

too  J  00 
33.500 

Z5L       0.750 

601       I.ZOO 
3501     77000 
4000  It8.000 

3 
9 
10 

Cone  re  h:  not  included  in   llemi  4^5 
fhrf/and  Cement 
f^in forcing    steel 
Prvztressing  and g unite  work 
/?ubbed  finist} 

Cu   Yd 

Osrrel 

Pound 
£dct7Tanh 
5qrt 

1  0,000 
1500,000 

S.SOO 
^0  0.0  0  0 

3175 
330 

OJtt 

19.050 
31.000 

Z.OOO 

4500 
3X 

iOPOOOO 

17.000 
€1450 
4d.000 
IZO.OOO 

7000 
3.30 

ood 

3.Z0  0 

6000 

350 

007 

W5000 

36.0  0  0 
ZZ.750 
35.000 
115000 

315 

O075 
'SM600 

30000       7000 
ZIIZ5         530 
37.500         009 
II4.99ZVIO0000 

zi.450 
IZO.OOO 

3SO0 
3Z0 

3Z,000 

33  00 

2ZB0O 

1  1  Z  500 

Z.4  00 

— 

3k  000 
35000 

4.000 

50  00    30,00  0 
315    3Z,500 
007,  1  It, 500 

OZO       3Z00 

esw 

310 

007 

IOPOOOO 

51,000 
ZO,SOO 
35,00  0 
IZOOOO 

4Zii 
001 

Z5  50  0 
30.00  0 
10  5.000 

3BM  zt,eoo 

3.V    ZO,800 

sai  4OO00 

S6!5Af    26.500 

310 

oce 

Z  1.600 
31.000 
120.000 

301 

001 

52.00001 

35.4  00 

35.0  00 
IZB.OOO 

40CC    Z4-.000 
415    41,500     1 
015  tt5.000 

too     16,000     \ 

11 
IZ 
15 

16 

Cast  iron  pipe  specials 
Miscellaneous    iron  and  steel 
Miscellaneous  nonterrous  rnetals 
hliscellgneous  lumber 
Testir^  tanks 
Cleaning  up 

Pound 

fhvnd 

fbund 

Mfl 

CKhUnk 

to.ooo 

Z.OOO 

QZl 

15000 

i  00000 

4:100 
1 0.000 

1500 
6.000 

on 

IK 
15000 

ioooio 

4,150 
13.500 

1.5  00 

0!5 

035 

300  00 
500  00 

17,50  0 
5,0  00 
3.000 

0  40 
0  45 

20000 
to  0000 
140000 

(,&00 
ZZ500 

£,000 
4000 
1,400 

500  00 
IZ5000 
tOOO  00 

4Z50 

5000 
5000 
Z.OOO 

30000 
500  OO 

3000 
3000 
ZOOO 

ozi 

037 

150 

60000 

IfSOOO 

1.00000 

5,400        033 
/e.500        063 
3,000         143 
6.000  330  00 

sooo  igoooo 

I.OOOZ500  00 

6600 
3  1.500 
Z.S60 
3300 

wo°Zi 

3.000         025 
ZZ.500         034 
3000         150 
tooo  50000 
4.000  IZ5O00 
I,40  0V)OOjOO 

3  0  00 
5,00  0 

on 

I.t50  00 

16,5  OC 
3,000 

5,00  0 

04'. 

50  000 
2,00000 

Zt.500 
3.50  0 
Z.OOO 

tooo 

03.'       3.6  10 

1-1,      ZBSO 
3aO:V       3,300 
lOOOcd        7600 
250000      2,300 

OZI       4Z0  0 

03t      19,00  0 

,'Zi       Z500 

300.0C       3,000 

',000  OL       4  00  0 

700001.        1.00  C 

oz6 
li 

5000C 

zooooo 

3.400 

3500 
Z.OOO 
ZOOO 

zooo 

04C 

tZi 

400.01 

seooa 

t.500 
4.000 

Sub  totals  for  fllternafive   fJ 

390,S50 

404.550 

.,^,750 

4Z4.,60 

4Z5,700 

4Z6.Z00 

441,450 

1 

44  7.450 

590.450 

Sub  totals  for  ffltematn'e  S 
Items  lto9and  II  to  I6.inclusive 

397.5,0 

,I0.Z50 

409.461 

41  Z  550 

t33365 

445. Z  70 

451650 

n 

Furnishing  performance  bond 

1000 

3,90e  50 

1000 

5,975 

1500 

606615 

1000 

VOZ  50 

1500 

6.I4Z 

15m 

o.iea  15 

15,00 

6I9IZ5 

lOOO 

4,Z4I  60 

tooo 

«57. 

1500 

SJ9JOo|     15  00 

650  047 

1000 

4414  50 

1000445!  70 

I5X 

lO.OO 

4.5IS50 

IO.o6f904.SO     ] 

Totals 

J  9  4. 750.50 

401.17375 

4:0.6JSZ5 

414.35150 

415609  00 

41 B  73S.ZS 

41394  115 

1Z84  0I  60 

4Z995  70O 

43159300 

43936547 

445.364  50 

4J-97ZZ70 

45416175 

45016651 

596.35450 

Did  Secunttj                   BB  indicates  ^'f.f°^^^        \ 

...5.000.00 

D&  tCOQO 

£,S30.Q00 

B,BZ5  000 

BB  ZZSOO 

CC   ZS.CO, 

B3    5X 

a  3  50.000 

BB  3X 

Notes 

fllternative  A  is  for  conventions!  design 
alternative  3 /s  for  pre  stressed  desrgn 

^Contract a^rded    (^  *  '94?                   T^t^ulM^H  hjj   -~^C^ 
Contr^fe»e-cutedMaijt6.l941                 Trt^^^^rf  ^"  ^-.-&-                                                                                                                                                                                                                                                                                                                                                                                                                                                            ^,^g     Cont  iJo  -  3  22N  1                                                               Ace  5J, 7 75 
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1         ^'^-^^IDGP  STREET       1 
'c.inrvd-S10WN,l\flAS3        \ 


